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ABSTRACT
The i n f l u e n c e  o f  a l d o s t e r o n e  and a l d o s t e r o n e -  
b l o c k i n g  age n t s  on p o r c i n e  muscl e q u a l i t y ,  and t he  p o s s i b l e  
r o l e  o f  a l d o s t e r o n e  i n  t he  e t i o l o g y  o f  p a l e ,  s o f t ,  ex u da ­
t i v e  (PSE)  p o r c i n e  m u s c u l a t u r e  were s t u d i e d .  P r e l i m i n a r y  
i n v e s t i g a t i o n s  i n d i c a t e d  t h a t  an i n t r a v e n o u s  i n j e c t i o n  o f  
1 . 5  mg. o f  a l d o s t e r o n e ,  f o l l o w e d  by an hour  and a h a l f  
e q u i l i b r a t i o n  p e r i o d ,  would produce PSE m u s c u l a t u r e .  A l s o ,  
an o r a l  dr ench o f  500 mg. o f  A l d a c t a z i d e  f o l l o w e d  by a 30 
mi n.  e q u i l i b r a t i o n  p e r i o d  woul d p r e v e n t  t he  deve l opment  of  
PSE m u s c u l a t u r e  r e s u l t i n g  f rom a 30 min.  s t r e s s  p e r i o d  
w i t h  an e l e c t r i c  pr od .
T h i r t y - f o u r  Pol and Chi na p i g s ,  a p p r o x i m a t e l y  95 k g . ,  
were d i v i d e d  i n t o  t h r e e  t r i a l s  o f  12 ,  10 and 12 p i gs  each 
and t r e a t e d  w i t h  1 . 5  mg. a l d o s t e r o n e ,  250 mg. A l d a c t o n e  and 
500 mg. A l d a c t a z i d e ,  r e s p e c t i v e l y .  The p i gs  i n  t he  l a t t e r  
two t r i a l s  were s t r e s s e d  f o r  30 m i n u t e s .  The an i ma l s  were  
s l a u g h t e r e d  and serum and muscl e ( 1ongi  ssimus d o r s i ) 
sampl es were t a k e n  f o r  sodium and pot ass i um d e t e r m i n a t i o n s .  
A f t e r  c h i l l i n g  f o r  24 h r s .  a t  3 ° C ,  t he  ca r c a s s e s  were cut  
and s u b j e c t i v e  q u a l i t y  scor es  a p p l i e d  by a t hr ee - member  
p a n e l .  The 1_- d o r s i  muscl e was sampl ed ag a i n  f o r  d e t e r m i ­
n a t i o n s  o f  o b j e c t i v e  e s t i m a t e s  o f  q u a l i t y .
The i n j e c t i o n  o f  1 . 5  mg. o f  a l d o s t e r o n e  r e s u l t e d  i n  
a h i g h l y  s i g n i f i c a n t  (P < . 0 1 )  d e c r e a s e  i n  Wi scons i n  Pork 
Q u a l i t y  Score f rom 2 . 8  t o  1 . 8 .  A s i m i l a r  t r e n d  o f  a r e d u c ­
t i o n  i n  q u a l i t y  was o b t a i n e d  f o r  t he  o b j e c t i v e  e v a l u a t i o n s .  
L i k e w i s e ,  t he  o r a l  a d m i n i s t r a t i o n  o f  500 mg. o f  A l d a c t a z i d e  
s i g n i f i c a n t l y  (P < . 0 5 )  i n c r e a s e d  t he  Wi scons i n  Pork  
Q u a l i t y  Score f rom 1 . 2  t o 2 . 5 ,  and i mproved t he  o b j e c t i v e  
measure o f  p r o t e i n  t u r b i d i t y  by r e d u c i n g  t he  p e r c e n t  t r a n s ­
mi s s i o n  f rom 9 3 . 8  t o 7 0 . 5 .  The o r a l  a d m i n i s t r a t i o n  o f  250 
mg. o f  A l d a c t o n e  t ended t o i mprove t he  o b j e c t i v e  measures  
o f  q u a l i t y ,  but  not  t he  s u b j e c t i v e  measur es .
No s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  were ob­
t a i n e d  f o r  e i t h e r  serum or  muscl e sodium or  po t ass i um  
v a l u e s  i n t h i s  s t u d y .
I t  was p o s t u l a t e d  t h a t  a h y p e r p r o d u c t i o n  o f  a l d o s ­
t e r o n e  r e s u l t e d  i n  a d e p l e t i o n  o f  muscl e p o t a s s i u m,  i n a c t i ­
v a t i n g  p y r u v a t e  k i n a s e ,  c a u s i n g  a r a p i d  a c c u m u l a t i o n  o f  
l a c t i c  a c i d ,  r e s u l t i n g  i n  t he  deve l o pment  o f  PSE musc l e .  
Re s u l t s  o b t a i n e d  d i d  not  s u b s t a n t i a t e  t he  above h y p o t h e s i s .
Four  Hampshi re  p i g s ,  a p p r o x i m a t e l y  95 k g . ,  were sub 
j e c t e d  t o t r e a t m e n t s  s i m i l a r  t o  t hose  r e c e i v i n g  a l d o s t e r o n e  
and A l d a c t a z i d e  i n  o r d e r  t o  o bser ve  d i f f e r e n c e s  i n  p y r u v a t e  
k i n a s e  a c t i v i t y  o f  muscl e and l i v e r .  T r e a t me n t s  f a i l e d  t o  
pr oduce q u a l i t y  d i f f e r e n c e s  w i t h  r e g a r d  t o PSE c o n d i t i o n s ;  
t h e r e f o r e ,  da t a  o b t a i n e d  on enzyme a c t i v i t y  were i n c o n c l u ­
s i v e  t owar d  s u b s t a n t i a t i n g  a r e l a t i o n s h i p  t o  PSE c o n d i t i o n s
i  x
INTRODUCTION
The i n f l u e n c e  o f  t he  e n d o c r i n e  system on t he  p h y s i o ­
l o g i c a l  and b i o c h e mi c a l  e t i o l o g y  o f  p o r c i n e  muscl e  q u a l i t y ,  
p a r t i c u l a r l y  p a l e ,  s o f t ,  e x u d a t i v e  (PSE)  m u s c u l a t u r e ,  i s  
r a p i d l y  becoming more e v i d e n t .  I t  has been sugges t ed  t h a t  
s e l e c t i o n  f o r  t he  " m e a t - t y p e "  hog,  one w i t h  a g r e a t e r  p o r ­
t i o n  o f  t he  c a r c a s s  composed o f  ham and l o i n ,  has a l t e r e d  
t he  hormonal  homeost as i s  to such an e x t e n t  t h a t  t h e s e  a n i ­
mals cannot  cope w i t h  even normal  " s t r e s s o r s . "  The a p p a r ­
e n t  f a i l u r e  o f  t hese  an i ma l s  t o compensate f o r  c e r t a i n  
s t r e s s  c o n d i t i o n s  has r e s u l t e d  i n  a r e d u c t i o n  o f  muscl e  
q u a l i t y  t h r ough  t he  deve l o pment  o f  p a l e ,  s o f t ,  e x u d a t i v e  
mu s c u l a t u r e  i n t h e i r  c a r c a s s e s .
Resear ch o v e r  t he pas t  15 y e a r s  shows many f a c t o r s  
to be r e l a t e d  t o t he  deve l opment  o f  PSE musc l e .  Th i s  con­
d i t i o n  has been shown to v a r y  w i t h  br eed and amount  o f  
m u s c l i n g ,  as w e l l  as e n v i r o n m e n t a l  c o n d i t i o n s .  I t  appear s  
when t h e r e  i s  a r a p i d  drop i n  pH ( < 5 . 3 )  p os t - mo r t e m w h i l e  
t he  c a r c ass  i s  a t  a h i gh t e m p e r a t u r e  ( > 4 0 ° C ) .  Th i s  r e s u l t s  
i n  a p r e c i p i t a t i o n  o f  t he s a r c o p l a s m i c  p r o t e i n s  ont o t he  
m y o f i b r i l l a r  p r o t e i n s ;  t h e r e b y  r e d u c i n g  t he  a b i l i t y  o f  the  
muscl e to b i nd w a t e r .
I t  has been obser ved  i n  t h i s  c o n d i t i o n  t h a t  a r a p i d
1
2
pos t - mor t em g l y c o l y t i c  r a t e  o c c u r r e d .  T h e r e f o r e ,  r e s e a r c h ­
e r s  have i n v e s t i g a t e d  some o f  t he  hormones whi ch have been 
shown t o i n f l u e n c e  t he  r a t e  o f  g l y c o l y s i s .  P a r t i c u l a r  a t ­
t e n t i o n  has been g i v en  t o  hormones o f  t he  t h y r o i d  and 
a d r e n a l  g l a n d s .  W i t h i n  t he  a d r e n a l  g l a n d ,  ma j o r  emphasi s  
has c e n t e r e d  around t he  g l u c o c o r t i c o i d s .  However ,  Henry  
ê t aj_. (1 958 )  r e p o r t e d  t h a t  p i gs  w i t h  PSE m u s c u l a t u r e  had 
h y p e r p r o d u c t i o n  o f  a l d o s t e r o n e  and s o m a t o t r o p i n  w i t h  a 
c o n c o mi t a n t  d e f i c i e n c y  o f  a d r e n o c o r t i c o t r o p i n  and g l u c o -  
c o r t i  coi  d s .
The o b j e c t i v e s  o f  t h i s  s t u d y  were t o :  1)  s t u d y  t he
r e l a t i o n s h i p  bet ween a l d o s t e r o n e  and a l d o s t e r o n e - b l o c k i n g  
agent s  t oward PSE m u s c u l a t u r e ,  and 2 ) e x p l o r e  t he  r o l e  or  
mode o f  a c t i o n  o f  a l d o s t e r o n e  i n  t he  e t i o l o g y  o f  PSE muscu­
l a t u r e .
LITERATURE REVIEW
Pork Muscle Qual i ty
The problem of i n f e r i o r  muscle q u a l i t y  resu l t ing  
from the development of pa le ,  s o f t ,  exudative musculature 
was f i r s t  reported by Ludvigsen (1954) as "muskeldegenera­
t i o n . "  Since tha t  time many workers have studied this  
condit ion in an attempt to e luc ida te  the basic cause or 
causes. Extensive reviews have been published by Briskey 
(1957,  1963, 196^) ,  Breidenstein (1963) ,  Bray (1966) and 
Cassens (1966) .
Porcine muscles have been found to have extremely  
var iable  post-mortem g l y c o l y t i c  rates (Br iskey,  1963).  
Various types of  ante-mortem stress immediately pr ior  to 
slaughter  have been shown to a f f e c t  the post-mortem changes 
in porcine muscle (Briskey et  aj_. , 1959; Sayre et  al . ,
1961 , 1963a, b; Kastenschmidt ert aj_. , 1964, 1965).  These 
changes resul ted in a rapid accumulation of l a c t i c  acid 
post-mortem whi le the carcass was at  a high temperature,  
and a subsequent development of the PSE condit ion (Br iskey,  
1964; Briskey ejt a K  » 1966).  Bendall and Wismer-Pedersen 
(1962) reported that  the drop in pH at  this temperature 
caused a p r e c i p i t a t io n  of the sarcoplasmic proteins onto 
the m y o f i b r i l l a r  p rote ins ,  thereby reducing the
3
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w a t e r - h o l d i n g  c a p a c i t y  o f  t hese  musc l es .  However ,  Bodwel l  
ejt aj_. ( 1 9 6 6 )  r e p o r t e d  t h a t  even t hough a l oss  i n  f i b r i l l a r  
w a t e r - b i n d i n g  c a p a c i t y  o c c u r r e d  as a consequence o f  a low 
pH and hi gh t e m p e r a t u r e ,  a c h a r a c t e r i s t i c  f r e q u e n t l y  e n ­
c o u n t e r e d  i n  s o f t ,  w a t e r y  mu s c l e ,  low f i b r i l l a r  w a t e r -  
b i n d i n g  c a p a c i t y  by i t s e l f  was not  t he  p r i m a r y  causa l  f a c ­
t o r  i n  maki ng pork muscl e appear  s o f t  and w a t e r y .
In an a t t e m p t  t o  un d e r s t a n d  what  was r e s p o n s i b l e  
f o r  t he v a r i a b i l i t y  i n  t he  pos t - mor t em g l y c o l y t i c  r a t e  o f  
pork mu s c l e ,  Ka s t e ns c h mi d t  et_ a j k  (1 958 )  s t u d i e d  t he  l e v e l s  
o f  g l y c o l y t i c  i n t e r m e d i a t e s  and c o f a c t o r s  i n "s l ow g l y c o l y z -  
i ng"  muscl es f rom Hampshi re and C h e s t e r  Whi t e  a n i ma l s  and 
compared them to l e v e l s  f ound i n " f a s t - g l y c o l y z i n g "  muscl es  
i n  Pol and Chi na a n i m a l s .  They f ound t he  a de n i ne  n u c l e o t i d e  
l e v e l s  were t h e  p r i m a r y  r e g u l a t o r  f a c t o r s  f o r  p h o s p h o r y l a s e , 
and t h a t  p h o s p h o r y l a s e  was t he  p r i m a r y  c o n t r o l  s i t e  o f  
pos t - mor t e m g l y c o l y s i s .  However ,  p h o s p h o f r u c t o k i n a s e  and 
p y r u v a t e  k i n a s e  were a l s o  i n v o l v e d  i n  c o n t r o l l i n g  p o s t ­
mortem g l y c o l y s i s .  S i g n i f i c a n t  d i f f e r e n c e s  i n  b l ood l a c ­
t a t e  o r  g l uc os e  l e v e l s  were obser ved  among t he  groups o f  
p i g s .
Hormonal  I n f l u e n c e s  on PSE Muscl e
I t  has been shown t h a t  deve l o pment  o f  PSE muscl e  
was a s s o c i a t e d  w i t h  v a r i o u s  s t r e s s  c o n d i t i o n s  p r i o r  t o  
s l a u g h t e r .  S i nce  any s t r e s s  c o n d i t i o n  i n t e r f e r e s  w i t h  t he
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h o m e o s t a t i c  s t a t e  o f  t he  a n i m a l ,  and s i n c e  t h e  a n i m a l ' s  
hormonal  systems t end t o  m a i n t a i n  h o m e o s t a s i s ,  PSE r e s e a r c h  
has a t t e m p t e d  t o b e t t e r  c h a r a c t e r i z e  t h i s  r e l a t i o n s h i p .  
Ludv i gsen  ( 1 9 5 4 )  suggest ed  t h a t ,  s i n c e  t h e  PSE c o n d i t i o n  
was more p r e v a l e n t  i n  p i gs  o f  br eeds whi ch have had i n t e n ­
s i v e  s e l e c t i o n  f o r  t he  a b i l i t y  t o  grow m u s c l e ,  t h e r e  had 
been a u t o m a t i c  s e l e c t i o n  o f  a hi gh c o n t e n t  o f  gr owt h s t i m u ­
l a t i n g  hormone (GSH) i n  t h e  p i t u i t a r y  and t h e r e b y  a l owe r  
c o n t e n t  o f  t h y r o i d  s t i m u l a t i n g  hormone (TSH)  and a d r e n o ­
c o r t i c o t r o p i c  hormone (ACTH) .
L i m i t e d  and c o n f l i c t i n g  i n f o r m a t i o n  i s  a v a i l a b l e  on 
t h e  e f f e c t  o f  t he  t h y r o i d  hormones on PSE p o r k .  Ludv i gsen  
( 1 9 5 4 )  and B r i s k e y  ( 1 9 6 3 )  r e p o r t e d  t h a t  t h i o u r a c i 1 - i n d u c e d  
h y p o t h y r o i d i s m  i n p i gs  r e s u l t e d  i n  p a l e ,  s o f t ,  e x u d a t i v e  
m u s c u l a t u r e .  Judge et.  aj_. (1 965 )  obs er ved  t h a t  p i gs  w i t h  
s ev er e  PSE mu s c u l a t u r e  had e l e v a t e d  pl asma l e v e l s  o f  p r o ­
t e i n  bound I 1 3 1 , i n d i c a t i n g  t h a t  t h y r o i d  hormone and t h y ­
r o i d  g l and  s t a t u s  were r e l a t e d  t o  v a r i o u s  p o s t - mo r t e m  
muscl e  p r o p e r t i e s .  However ,  Topel  and Mer ke l  ( 1 9 6 6 )  us i ng  
m e t h y l t h i o u r a c i 1 and t a p a z o l e  f a i l e d  t o  c o n f i r m  p r e v i o u s  
f i n d i n g s .  These wor ker s  o b t a i n e d  o n l y  s l i g h t  PSE mu s c u l a ­
t u r e  i n  ham muscl es o f  some m e t h y l t h i o u r a c i 1 - f e d  p i g s ,  but  
no PSE c o n d i t i o n  o c c u r r e d  i n  t hose  f ed  t a p a z o l e .  Topel  and 
Mer ke l  (19^61); a l s o  no t ed  h d e c r e a s e  i n  a d r e n a l  g l an d  w e i g h t  
as a r e s u l t  o f  t hese  g o i t r o g e n s ,  and con c l u de d  t h a t  i t  a p ­
pea r e d  t he  deve l opment  o f  PSE m u s c u l a t u r e  was not  a s s o c i a t e d
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wi t h  h y p o t h y r o i d i s m  per  s e ,  but  may be t he  i n d i r e c t  r e s u l t  
f rom t he secondar y  e f f e c t s  o f  m e t h y l t h i o u r a c i 1 upon t he  
a dr e n a l  g l a n d .
Two c l a s s e s  o f  hormones a r e  pr oduced by t h e  a d r e n a l  
g l a n d .  Ca t e c ho l a mi ne s  a r e  produced by t h e  me d u l l a  and 
s t e r o i d s  a r e  produced by t he  c o r t e x .  In work concer ned  
w i t h  t h e  c a t e c h o l a m i n e s ,  Traut man et^ aj_. (1 963 )  showed t h a t  
t he  o r a l  a d m i n i s t r a t i o n  o f  a d r e n a l i n  p r e v e n t e d  t h e  d e v e l o p ­
ment o f  t he  PSE c o n d i t i o n ,  marked by r educed g l y c o g e n  
l e v e l s ,  and r e t a r d e d  pH r e d u c t i o n .  Radouco-Thomas ( 1 9 6 2 )  
r e p o r t e d  t h a t  combi n i ng a d r e n a l i n  w i t h  a s c o r b i c  a c i d  p r o ­
t e c t e d  a g a i n s t  t he  c o n d i t i o n .  A b e r l e  and Mer kel  ( 1 9 6 8 )  
r e p o r t e d  no b e n e f i c i a l  e f f e c t s  f rom i n t r a m u s c u l a r  i n j e c ­
t i o n s  o f  e p i n e p h r i n e .  They a t t r i b u t e d  t he  f a i l u r e  t o  c o n ­
f i r m  p r e v i o u s  f i n d i n g s  t o  an i n s u f f i c i e n t  p e r i o d  o f  t i me  
between i n j e c t i o n  and s l a u g h t e r .  Topel  ( 1 9 6 8 )  sug ge s t e d  a 
p o s s i b l e  i n t e r a c t i o n  bet ween t he  c a t e c h o l a m i n e s  and t he  
g l u c o c o r t i c o i d s  on m i c r o - c i r c u l a t o r y  i n t e g r i t y  as r e l a t e d  
to PSE musc l e .  Mer ke l  ( 1 9 6 8 )  i m p l i e d  t h a t  i n s u f f i c i e n c y  o f  
t he  domest i c  p i g ' s  c i r c u l a t o r y  system a f f e c t e d  h i s  a b i l i t y  
t o  r espond t o  r e l e a s e s  o f  a d r e n a l  m e d u l l a r y  hormones.
S t e r o i d s  pr oduced by t he  c o r t e x  c o n s i s t  o f  two 
groups o f  s t r u c t u r a l l y  s i m i l a r  compounds hav i ng  d i f f e r e n t  
p h y s i o l o g i c a l  f u n c t i o n s .  Most  o f  t he  a t t e n t i o n  i n  PSE r e ­
sear ch has been f ocused  on t he  g l u c o c o r t i c o i d s ,  s i n c e  t h e s e
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hormones i n f l u e n c e  c a r b o h y d r a t e  me t a b o l i s m.  Based on p r e ­
v i ous  f i n d i n g  o f  muscl e  d e g e n e r a t i o n  i n  r a b b i t s  ( Germuth et^ 
a l . , 1951 ;  E l l i s ,  1956 )  and myopathy i n dogs ( F a l u d i  e t  al  . , 
19 6 4 )  f o l l o w i n g  a d m i n i s t r a t i o n  o f  v a r i o u s  g l u c o c o r t i c o i d s ,  
and s i n c e  l ow ACTH l e v e l s  have been i m p l i c a t e d  i n  PSE 
mu s c l e ,  Topel  and Mer ke l  ( 1 9 6 7 )  used p r e d n i s o l o n e  and 
me t h y p r e d n i s o l  one on p i g s .  They were s u c c e s s f u l  i n  o b t a i n ­
i ng  a d r e n a l  a t r o p h y  and l o we r  1 7 - h y d r o x y c o r t i c o s t e r o n e  
l e v e l s ,  but  f a i l e d  t o  pr oduce PSE m u s c u l a t u r e .  I n p r e v i o u s  
work Topel  et^ al_. (1 967 )  r e p o r t e d  s l i g h t l y  l owe r  l e v e l s  o f  
pl asma 1 7 - h y d r o x y c o r t i c o s t e r o n e  i n  p i gs  w i t h  sever e  PSE 
m u s c u l a t u r e .  These wor k e r s  a t t r i b u t e d  t he f a i l u r e  to  
de mo n s t r a t e  t h i s  i n  t he  second e x p e r i m e n t  t o  t he g l u c o n e o ­
ge n i c  e f f e c t s  o f  t he  g l u c o c o r t i c o i d s  used upon t he  u l t i m a t e  
e x t e n t  and r a t e  o f  p o s t - mo r t e m a n a e r o b i c  g l y c o l y s i s .
The m i n e r a l o c o r t i c o i d s  , whi ch r e g u l a t e  m i n e r a l  me­
t a b o l i s m  o r  e l e c t r o l y t e  b a l a n c e ,  have r e c e i v e d  l i t t l e  con­
s i d e r a t i o n  i n  t he  s t udy  o f  PSE musc l e .  Henry ejt aj_. (1 958 )  
r e p o r t e d  t h a t  p i gs  w i t h  PSE m u s c u l a t u r e  had h y p e r p r o d u c t i o n  
o f  a l d o s t e r o n e  and s o m a t o t r o p i n  w i t h  a c o n c o mi t a n t  d e f i ­
c i e n c y  o f  a d r e n o c o r t i c o t r o p i n  and g l u c o c o r t i c o i d s .  However ,  
Topel  and Mer ke l  ( 1966  ) and Topel  et^ aj_. ( 1 9 6 7 ) ,  c o n d u c t i n g  
r e s e a r c h  c l o s e l y  a l l i e d  but  not  d i r e c t l y  r e l a t e d  t o t h i s  
p r o b l e m,  f a i l e d  t o  s u p p o r t  t he  f i n d i n g s  o f  Henr y .
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A l d o s t e r o n e
A l d o s t e r o n e  was f i r s t  i s o l a t e d  by T a i t  £t_ aj_. ( 1 9 5 2 )  
f rom an amorphous f r a c t i o n  r e ma i n i n g  f rom a d r e n a l  c o r t i c a l  
e x t r a c t s  a f t e r  subst ances  possess i ng  p o t e n t  " g l u c o c o r t i ­
c o i d "  a c t i v i t y  had been removed.  Simpson ejt al_. (1 953 )  
e l u c i d a t e d  t he  chemi ca l  s t r u c t u r e ,  c h a r a c t e r i z i n g  i t  as t he  
1 3 - a l d e h y d e  o f  c o r t i c o s t e r o n e .  Vol umi nous l i t e r a t u r e  has 
a c c umul a t e d  r e g a r d i n g  t he b i o c h e m i s t r y  and p h y s i o l o g y  o f  
t h i s  hormone.  E x t e n s i v e  r e v i e ws  have been made by Laragh  
and K e l l y  ( 1 9 6 4 )  and Ross ( 1 9 6 5 ) .
However ,  i n  s p i t e  o f  t he  w e a l t h  o f  i n f o r m a t i o n  
a v a i l a b l e  on a l d o s t e r o n e ,  t h e r e  i s  a p a u c i t y  o f  knowl edge  
r e g a r d i n g  i t s  i n f l u e n c e  on e l e c t r o l y t e  me t a bo l i s m i n  
mus c l e ,  p a r t i c u l a r l y  p o r c i n e  musc l e .  T h e r e f o r e ,  t h i s  r e ­
v i ew w i l l  dea l  o n l y  w i t h  t hose  g e n e r a l l y  accept ed  concept s  
whi ch a r e  p e r t i n e n t  t o  t he  r o l e  o f  a l d o s t e r o n e  i n  p o r c i n e  
muscl e q u a l i t y .
P h y s i o l o g i c a l  E f f e c t s  o f  A l d o s t e r o n e
A l d o s t e r o n e ,  produced by t he  zona q l o me r u l o s a  o f  
t he  a d r e n a l  c o r t e x ,  f u n c t i o n s  i n  m o d i f y i n g  t he  r a t e  o f  
t r a n s p o r t  and t he  d i s t r i b u t i o n  o f  sodi um,  p o t a s s i u m,  and 
hydrogen i ons  ac r oss  c e l l u l a r  membranes.  Al t hough  i t  may 
p o s s i b l y  a f f e c t  many i f  not  a l l  t i s s u e s ,  i t s  most  i m p o r t a n t  
f u n c t i o n  appear s  t o be pr omot i on  o f  sodium r e t e n t i o n  and 
pot ass i um e l i m i n a t i o n  by r e n a l  t u b u l a r  c e l l s .
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The e x t r a r e n a l  e f f e c t s  o f  a l d o s t e r o n e  a r e  not  w e l l  
d e f i n e d  and t h e i r  p h y s i o l o g i c a l  s i g n i f i c a n c e  s t i l l  r emai ns  
q u e s t i o n a b l e .  However ,  c e r t a i n  e x p e r i me n t s  suggest  t h a t  
a l d o s t e r o n e  may a c t  to s u p p o r t  bot h my o c a r d i a l  and c i r c u ­
l a t o r y  f u n c t i o n  and may t h e r e f o r e  be us e f u l  i n t r e a t m e n t  
o f  c i r c u l a t o r y  f a i l u r e .  B a l l a r d  et^ al_. (1 960)  and Tanz  
( 1 9 6 2 )  r e p o r t e d  a p o s i t i v e  i n o t r o p i c  e f f e c t  o f  r e l a t i v e l y  
low c o n c e n t r a t i o n s  o f  t he  hormone on my o c a r d i a l  muscl e i n 
vi  t r o . Bein and Jacques (1 960 )  and Spi nk and V i ck  ( 1 9 6 1 )  
f ound t h a t  a l d o s t e r o n e  a d m i n i s t r a t i o n  p r o t e c t e d  v a r i o u s  
a n i ma l s  f rom e n d o t o x i c  shock and t h a t  i t  may a l s o  p o t e n ­
t i a t e  t he  p r e s s o r  e f f e c t s  o f  p r e s s o r  agent s  i n  t h i s  t ype  
shock.  Combi na t i on  o f  a l d o s t e r o n e  w i t h  a n g i o t e n s i o n  was 
e s p e c i a l l y  e f f e c t i v e  i n t h i s  s i t u a t i o n .  Levy and R i c h a r d s  
( 1 9 6 2 )  i n v e s t i g a t e d  t he  e f f e c t  o f  a l d o s t e r o n e  on t he  e l e c ­
t r o l y t e  c o n t e n t  and t he c o n t r a c t i l e  p r o p e r t i e s  o f  i s o l a t e d  
r a b b i t  a t r i a l  musc l e .  The hormone i n c r e a s e d  sodium and d e ­
c r e a s e d  pot ass i um c o n t e n t  o f  t h i s  musc l e .  H i g he r  c o n c e n t r a ­
t i o n s  o f  a l d o s t e r o n e  produced a s l i g h t l y  n e g a t i v e  i n o t r o p i c  
e f f e c t ,  whereas l ower  c o n c e n t r a t i o n s  had no e f f e c t .  How­
e v e r ,  Woodbury and Koch ( 1 9 5 / ) ,  wo r k i n g  f rom t he  b a s i s  t h a t  
p a t i e n t s  w i t h  Conn' s syndrome ( h y p e r p r o d u c t i o n  o f  a l d o s ­
t e r o n e )  showed an i n c r e a s e d  sodium and dec r e ased  pot ass i um  
c o n t e n t  i n  mus c l e ,  were unabl e  t o  d e mo n s t r a t e  s i m i l a r  i o n i c  
a l t e r a t i o n s  f o l l o w i n g  subcut aneous  i n j e c t i o n s  o f  20 yg o f  
a l d o s t e r o n e  i n t o  mi ce .
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T h e r e f o r e ,  i t  appear s  a l d o s t e r o n e  i n f l u e n c e s  t i s s u e s  
o t h e r  t han t hose  o f  t he k i d n e y .  However ,  t he  e x a c t  n a t u r e  
and e f f e c t  o f  t h i s  i n f l u e n c e  ar e  ob s cur e .
Co nt r o l  o f  A l d o s t e r o n e  S e c r e t i o n
The e x a c t  r e g u l a t i n g  mechanism o f  a l d o s t e r o n e  s e c r e ­
t i o n  i s  a n o t h e r  a r e a  i n  which many q u e s t i o n s  r emai n  un­
answer ed .  Subst ances a t  p r e s e n t  whi ch a r e  known t o  i n ­
f l u e n c e  t he  r a t e  o f  s e c r e t i o n  i n c l u d e  t he  plasma pot ass i um  
c o n c e n t r a t i o n ,  c o r t i c o t r o p h i n  ( ACTH) ,  and a n g i o t e n s i o n  I I  
( Ross ,  1 9 6 5 ) .  The l a t t e r  i s  a s s o c i a t e d  w i t h  t he  i n f l u e n c e  
o f  bl ood p r e s s u r e  on t he  j u x t a g l o m e r u l a r  c e l l s  and t h e i r  
r e l e a s e  o f  r e n i n .  Beck et_ al_. (1 957)  r e p o r t e d  t h a t  an i n ­
c r e a s e  i n growth hormone i n c r e a s e d  t he  amount  o f  a l d o s ­
t e r o n e  e x c r e t e d  i n  t he  u r i n e ,  but  i t s  s e c r e t i o n  coul d  
h a r d l y  c o n s t i t u t e  t he  normal  mode o f  c o n t r o l .  M i l l s  e t  a l . 
( 1 9 5 8 )  i n c r e a s e d  a l d o s t e r o n e  s e c r e t i o n  i n  dogs by o b s t r u c t ­
i ng t he  t h o r a c i c  i n f e r i o r  vena cav a .  Vogt  ( 1 9 6 0 )  suggest ed  
t he  s e c r e t i o n  o f  a l d o s t e r o n e  t o be under  t he  i n f l u e n c e  of  
t he  c e n t r a l  ner vous syst em.
A b n o r m a l i t i e s  o f  A l d o s t e r o n e  S e c r e t i o n
A l d o s t e r o n e  a b n o r m a l i t i e s  ar e  g e n e r a l l y  accompani ed  
by t he f o l l o w i n g :  1)  d i s o r d e r s  c h a r a c t e r i z e d  by po t ass i um
wa s t a g e ,  2)  c o n d i t i o n s  i n  whi ch t h e r e  i s  p r o g r e s s i v e  sodium 
r e t e n t i o n  and edema,  and 3)  s t a t e s  c h a r a c t e r i z e d  m a i n l y  by 
a r t e r i a l  h y p e r t e n s i o n .
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P r i ma r y  a l d o s t e r o n i s m  ( Conn ' s  syndrome)  a r i s e s  f rom 
an o v e r s e c r e t i o n  r e s u l t i n g  f rom a d r e n a l  c o r t e x  adenoma.  I t  
i s  c h a r a c t e r i z e d  by h y p e r t e n s i o n  and sever e  po t ass i um d e ­
p l e t i o n ,  m a n i f e s t e d  by hyp ok a l e mi c  a l k a l o s i s  and exp r e s s e d  
by p e r i o d i c  mus c u l a r  pares- i s or  p a r a l y s i s  and o c c a s i o n a l  
t e t a n y .  Sodium i s  r e t a i n e d  w i t h i n  t he  i n t r a c e l l u l a r  com­
p a r t me n t  and a l t h o u g h  e x t r a c e l l u l a r  volume i s  expanded and 
plasma sodium c o n c e n t r a t i o n s  t end to be h i g h ,  edema does 
not  occ ur  ( Ross ,  1 9 6 5 ) .
Secondar y  a l d o s t e r o n i s m  means t h a t  a d r e n a l  h y p e r ­
f u n c t i o n  i s  a consequence o f  s t i m u l a t i o n  f rom sour ces  e x ­
t r a n e o u s  t o t he  a d r e n a l  c o r t e x .  Adr ena l  adenomas ar e  
u s u a l l y  a b s e n t ,  and h y p e r s e c r e t i o n  i s  b i l a t e r a l .  Th i s  t ype  
o f  h y p e r a l d o s t e r o n i s m  i s  a s s o c i a t e d  w i t h  edematous s t a t e s  
o f  o t h e r  ma j or  d i s t u r b a n c e s  such as n e p h r o s i s ,  c i r r h o s i s ,  
or  h e a r t  f a i l u r e ,  and i s  somet i mes conf used w i t h  o v e r s e ­
c r e t i o n  f ound i n  c e r t a i n  f orms o f  a r t e r i a l  h y p e r t e n s i o n .
The r o l e  o f  a l d o s t e r o n e  i n " e s s e n t i a l  h y p e r t e n s i o n " 
needs f u r t h e r  c l a r i f i c a t i o n .  E l e v a t e d  amounts o f  a l d o s ­
t e r o n e  have been f ound i n u r i n e  o f  p a t i e n t s  w i t h  s e v er e  
beni gn and m a l i g n a n t  " e s s e n t i a l  h y p e r t e n s i o n "  and i t  has 
been suggest ed  t h a t  human a r t e r i a l  h y p e r t e n s i o n  cou l d  be 
caused by mi l d  and c h r o n i c  h y p e r a l d o s t e r o n i s m  ( Genest  ejt 
a l ■ , 1 957 ) .  However ,  t he  amount  o f  d a y - t o - d a y  v a r i a t i o n  o f  
a l d o s t e r o n e  e x c r e t i o n  o f  i n d i v i d u a l  p a t i e n t s  d e s p i t e  f a i r l y  
c o n s t a n t  sodium i n t a k e ,  and t h e  f a i l u r e  t o f i n d  e l e v a t e d
12
r a t e s  o f  e x c r e t i o n  i n  p a t i e n t s  w i t h  u n t r e a t e d  mi l d  e s s e n ­
t i a l  h y p e r t e n s i o n ,  does not  s u p p o r t  t h i s  v i e w .  I t  i s  gen­
e r a l l y  a g r e e d ,  however ,  t h a t  a l d o s t e r o n e  e x c r e t i o n  may be 
e l e v a t e d  i n s ev er e  beni gn h y p e r t e n s i o n  and i n  m a l i g n a n t  
h y p e r t e n s i o n  ( Ross ,  1 9 6 5 ) .
A l d o s t e r o n e  and S t r e s s
Si nce  a l d o s t e r o n e  f u n c t i o n s  t o r e g u l a t e  m i n e r a l  
h o me o s t a s i s ,  and s i n c e  s t r e s s  f rom w h a t e v e r  sour ce  c r e a t e s  
u n n a t u r a l  c o n d i t i o n s  whi ch i n t e r f e r e  w i t h  h o me o s t a s i s ,  
Simpson and T a i t  ( 1 9 5 4 )  suggest ed  t h a t  a l d o s t e r o n e  may be 
i n v o l v e d  i n  S e l y e ' s  "Gener a l  A d a p t a t i o n  Syndr ome. "  A l s o ,  
an i n c r e a s e  i n  a l d o s t e r o n e  e x c r e t i o n  has been r e p o r t e d  as a 
r e s u l t  o f  e mo t i o n a l  s t r e s s  (Lamson ejt aj_. , 1 9 5 6 ) .  Ross
( 1 9 6 5 )  r e p o r t e d  on v a r i o u s  e x p e r i me n t s  i n  whi ch a l d o s t e r o n e  
was used e i t h e r  a l one  or  i n  c o mb i n a t i o n  w i t h  p r e s s o r  sub­
s t a nce s  t o i mprove t he  s u r v i v a l  r a t e  o f  a n i ma l s  s u b j e c t e d  
to e n d o t o x i c  shock.
A l d o s t e r o n e  A n t a g o n i s t s
A l d o s t e r o n e  a n t a g o n i s t s  a r e  o f  two g e n e r a l  t y p e s :
1)  s y n t h e t i c  a n t a g o n i s t s  and 2)  n a t u r a l l y  o c c u r r i n g  a n ­
t a g o n i s t s .  Most  o f  t he s y n t h e t i c  a n t a g o n i s t s  a r e  d e r i v a ­
t i v e s  o f  t he  s t e r o i d a l  s p i r o l a c t o n e s , whi ch b l o c k  t he  a c ­
t i o n  o f  a l d o s t e r o n e  t hr ough r e v e r s i b l e  c o m p e t i t i v e  i n h i b i ­
t i o n .  The n a t u r a l l y  o c c u r r i n g  a n t a g o n i s t s  a r e  p r o g e s t e r o n e  
and d e r i v a t i v e s ,  t e s t o s t e r o n e  and d e r i v a t i v e s ,  and
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g l u c o c o r t i c o i d s .  P r o g e s t e r o n e  f u n c t i o n s  as a r e v e r s i b l e  
c o m p e t i t i v e  i n h i b i t o r ,  b l o c k i n g  t he  s i t e s  o f  a c t i o n  o f  a l ­
d o s t e r o n e .  The mechanism wher eby t e s t o s t e r o n e  and t he  
g l u c o c o r t i c o i d s  modi f y  t he  a c t i o n s  o f  a l d o s t e r o n e  a r e  s t i l l  
ambi guo us .
Comprehensi ve  r e v i e w s  o f  a l d o s t e r o n e  a n t a g o n i s t s  
have been c ompi l ed  by Kagawa ( 1 9 6 4 )  and Ross ( 1 9 6 5 ) .
Sodium and Pot ass i um Co nt e n t  o f  Pork
Numerous r e s e a r c h e r s  ( Ku l wi c h  ejt aj_. , 1 958 , 1 960 , 
1961;  K i r t o n  and Pe a r s o n ,  1 963 ;  K i r t o n  e t  aj_. , 1963;  L awr i e  
and Pomeroy,  1 963 ;  and G i l l e t t  et_ aj_. , 1 965 )  have i n v e s t i ­
ga t ed  t he  v a r i a t i o n  e x i s t i n g  i n  t he  sodium and pot ass i um  
c o n t e n t  o f  pork and i t s  r e l a t i o n  t o t he  d e t e r m i n a t i o n  o f  
l e a n  muscl e mass by K4 0 . These wor ker s  f ound s i g n i f i c a n t  
d i f f e r e n c e s  t o  e x i s t  i n  t he sodium and pot ass i um c o n t e n t  
among v a r i o u s  mu s c l e s ,  and among v a r i o u s  b r e e d s .  G i l l e t t  
ejt al_. (1 965 ) r e p o r t e d  t h a t  Hampshi res c o n t a i n e d  more po­
t a s s i u m a n d . l e s s  sodium t han Y o r k s h i r e s  on a per  u n i t  b a s i s .  
They a l s o  r e p o r t e d  t h a t  when ex t r eme  v a l u e s  were compared,  
d i f f e r e n c e s  as h i gh as 34. 7% po t a s s i um per  k i l o g r a m  o f  
muscl e were f ound .
Repor t s  o f  sodium and po t a s s i um v a l u e s  i n r e l a t i o n  
t o  p o r c i n e  muscl e q u a l i t y  a r e  s c a n t  and c o n f l i c t i n g .  Henry  
et^ al_. ( 1 9 5 8 )  r e p o r t e d  a l a r g e  i n c r e a s e  i n  sodium and a d e ­
c r e a s e  i n  po t ass i um i n  PSE mu s c l e .  They a l s o  r e p o r t e d  an
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i n c r e a s e  i n  serum sodium among PSE p i g s .  Topel  and Merkel
( 1 9 6 6 ) ,  us i ng  exogenous g o i t r o g e n s  t o  a l t e r  muscl e q u a l i t y ,  
s t a t e d  t h a t  t he  sodium and pot ass i um l e v e l s  i n t he  1o n g i s - 
simus d o r s i  muscl e were s i m i l a r  and w i t h i n  normal  r ange s .  
However ,  t hese  wor ker s  f a i l e d  t o produce q u a l i t y  d i f f e r ­
ences w i t h  t h e i r  t r e a t m e n t s .  I n a n o t h e r  e x p e r i m e n t  t o  
s t udy  t he  r e l a t i o n s h i p  o f  17 - h y d r o x y c o r t i c o s t e r o i d  l e v e l s  
to  pork q u a l i t y ,  Topel  et_ a_l_. (1 967 )  found no s i g n i f i c a n t  
d i f f e r e n c e s  i n  t he sodium and pot ass i um c o n t e n t  o f  e i t h e r  
muscl es o r  plasma f rom v a r i o u s  q u a l i t y  c l a s s i f i c a t i o n s .  
However ,  muscl es f rom t he  sever e  PSE group had a h i g h e r  
mean sodium c o n t e n t  t han t h e  DFD ( d a r k ,  f i r m ,  d r y )  gr oup.  
Beecher  et_ aj_. ( 1 9 6 8 ) ,  s t u d y i n g  the l i g h t  and dar k  p o r t i o n s  
o f  t he  s e mi t e n d i n o s u s  mu s c l e ,  f ound t h a t  t he l e v e l  o f  po­
t a s s i u m was s i m i l a r  i n  both p o r t i o n s ,  w h i l e  sodium concen­
t r a t i o n s  were s i g n i f i c a n t l y  (P < . 0 1 )  g r e a t e r  i n  t he  semi - 
t e n d i  nosus dar k  p o r t i o n  t han i n  t he  l i g h t  p o r t i o n .  The 
wo r k e r s  a l s o  s t a t e d  t h a t  o t h e r  wor ker s  ( D r a h o t a ,  1961;  
S r e t e r  and Woo, 1963;  S w i f t  and Berman,  1959)  had obser ved  
h i g h e r  c o n c e n t r a t i o n s  o f  po t ass i um and l o we r  c o n c e n t r a t i o n s  
o f  sodium i n  w h i t e  t han i n  red musc l e .
P y r u v a t e  Ki nase
A r e v i e w  o f  l i t e r a t u r e  c o n c e r n i n g  p y r u v a t e  k i n a s e  
i s  p e r t i n e n t  because o f  i t s  r o l e  i n  g l y c o l y s i s  and i t s  
pot a s s i um dependency.
15
A r e v i e w  by Boyer  ( 1 9 6 2 )  r e p o r t e d  t h a t  p y r u v a t e  
k i n a s e  was w i d e l y  d i s t r i b u t e d  and appear ed t o be a c o n ­
s t i t u e n t  o f  a l l  l i v i n g  c e l l s .  S t u d i e s  have been r e p o r t e d  
whi ch show t he  pr esence  o f  t he  enzyme i n n i n e t e e n  d i f f e r e n t  
t i s s u e s  f rom e l e v e n  ani mal  s p e c i e s  r a n g i n g  f rom p r o t o z o a  t o  
mammals and f rom e r y t h r o c y t e s  o f  s i x  s p e c i e s ,  as w e l l  as 
y e a s t ,  mol ds ,  and t he  seeds or  t i s s u e s  o f  e i g h t  p l a n t s .
Th i s  enzyme c a t a l y z e s  t h e  f o l l o w i n g  r e a c t i o n :  
phosphoenol  p y r u v a t e  (PEP) + a d e n o s i n e  d i p h o s p h a t e  (ADP) «<■ 
p y r u v a t e  + ade nos i ne  t r i p h o s p h a t e  ( ATP) .
Linder normal  c o n d i t i o n s ,  t h i s  r e a c t i o n  i s  c o n s i d e r e d  t o be 
e s s e n t i a l l y  i r r e v e r s i b l e ,  t h e r e b y  a c t i n g  as a r a t e  con­
t r o l l i n g  s t ep  i n g l y c o l y s i s .
However ,  t he  r o l e  o f  p y r u v a t e  k i n a s e  i n g l ucos e  s y n ­
t h e s i s  i s  a l s o  f e a s i b l e .  Lar dy  and Z i e g l e r  ( 1 9 4 5 )  f i r s t  
demon s t r a t e d  t h a t  p y r u v a t e  k i n a s e  c a t a l y z e d  a s i g n i f i c a n t  
f o r m a t i o n  o f  p h o s p h o e n o l p y r u v a t e  f rom ATP and p y r u v a t e .  
Kr i msky ( 1 9 5 9 )  c o n f i r me d  t h i s  f i n d i n g .  A d d i t i o n a l  s u p p o r t  
t o  t he  r e v e r s i b i l i t y  o f  t h i s  r e a c t i o n  was i n d i c a t e d  by ob ­
s e r v a t i o n s  o f  Von K o r f f  and Twedt  ( 1 9 5 7 )  t h a t  i n  t he  p r e s ­
ence o f  m i t o c h o n d r i a  c a r r y i n g  out  o x i d a t i v e  p h o s p h o r y l a t i o n ,  
a r a t i o  o f  p h o s p h o e n o l p y r u v a t e  t o p y r u v a t e  o f  10 t o 1 was 
m a i n t a i n e d .  McQuate and U t t e r  ( 1 9 5 9 )  s t a t e d  t h a t  a l t h o u g h  
t he  e q u i l i b r i u m  o f  t he  r e a c t i o n  l i e s  f a r  t o  t he  r i g h t ,  t he  
maximum i n i t i a l  v e l o c i t y  o f  t he  f o r wa r d  r e a c t i o n  has been 
r e p o r t e d  as o n l y  150 to 200 t i mes  t h a t  o f  t he  back r e a c t i o n .
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The dependency o f  p y r u v a t e  k i n a s e  a c t i v i t y  upon
u n i v a l e n t  c a t i o n s  such as K+ , Rb+ , NH^+ or  Cs+ , d i v a l e n t
+2  +2c a t i o n s  such as Mg or  Mn , and t h e  n o n - a c t i v a t i n g  or  i n -
+ + +2  h i b i t o r y  i n f l u e n c e  o f  Na , Li  and Ca have been demon­
s t r a t e d  by s e v e r a l  wor ker s  (Kachmar  and Boyer ,  1953;
S u e l t e r  ejt aj_- * 1 966 ;  M i l dv a n  and Cohn,  1 965 ; Mi l dvan  and 
Cohn,  1 9 6 6 ) .  T h e r e f o r e ,  t he  pr ese nce  or  absence o f  p o t a s ­
sium i n  a b i o l o g i c a l  system cou l d  a c t  as a c o n t r o l l i n g  
f a c t o r  on g l y c o l y s i s  or  g l u c o n e o g e n e s i s .
The i n f l u e n c e  o f  c e r t a i n  hormones on p y r u v a t e  k i ­
nase a c t i v i t y  has r e c e i v e d  mi nor  a t t e n t i o n .  Weber e t  a l . 
( 1 9 6 5 )  r e p o r t e d  t h a t  enzyme a c t i v i t y  dec r e a s e d  t o 18% o f  
t he  normal  v a l u e  i n  l i v e r  c e l l s  o f  d i a b e t i c  r a t s .  T r e a t ­
ment  w i t h  i n s u l i n  i n c r e a s e d  a c t i v i t y  t o  424% o f  t he v a l u e  
obs er ved  i n  u n t r e a t e d  d i a b e t i c s .  They a l s o  r e p o r t e d  t h a t  
h e p a t i c  p y r u v a t e  k i n a s e  a c t i v i t y  was not  a f f e c t e d  by g l u c o ­
c o r t i c o i d  t r e a t m e n t .  Kimberg and Y i e l d i n g  ( 1 9 6 2 )  found  
t h a t  d i e t h y l s t i 1b e s t r o l  i n h i b i t e d  r a b b i t  muscl e p y r u v a t e  
k i n a s e  a c t i v i t y  by 60%.  A l e s s e r  degr ee  o f  i n h i b i t i o n  was 
o b t a i n e d  by 17 B - e s t r a d i o l  , e q u i l i n ,  e q u i l e n i n ,  17a -  
e s t r a d i o l ,  and p h e n a n t h r i d i n e . Ot h e r  s t e r o i d s  i n c l u d i n g  
d e o x y c o r t i c o s t e r o n e  but  not  a l d o s t e r o n e  were t e s t e d  and 
f ound to be i n e f f e c t i v e  i n  i n h i b i t i n g  enzyme a c t i v i t y .  I t  
was p o i n t e d  o u t ,  however ,  t h a t  t h i s  was a model system i n 
vi  t r o  and t h a t  any b i o l o g i c a l  i mp o r t a n c e  i s  o n l y  a m a t t e r  
o f  s p e c u l a t i o n .
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Seasonal  v a r i a t i o n s  i n  p y r u v a t e  k i n a s e  a c t i v i t y  o f  
r a t  t i s s u e  have been r e p o r t e d  by Tanaka ejt aj_. (1 967 ) ,  
be i ng h i g h e s t  d u r i n g  w i n t e r  and l o we s t  d u r i n g  summer.  Tem­
p e r a t u r e  and l i g h t  v a r i a b i l i t y  was e l i m i n a t e d  by c o n t r o l l e d  
e n v i r o n m e n t .  In a d d i t i o n  t he s e  wor ker s  r e p o r t e d  t he  i s o l a ­
t i o n  o f  two t ypes  o f  p y r u v a t e  k i n a s e .  Type M, hav i ng  a 
m o l e c u l a r  w e i g h t  o f  2 5 0 , 0 0 0 ,  was p r e s e n t  i n  mu s c l e ,  b r a i n ,  
h e a r t ,  l i v e r ,  k i d n e y ,  f a t  pads and l e u c o c y t e s .  Type L,  
hav i ng  a m o l e c u l a r  w e i g h t  o f  2 0 8 , 3 0 0 ,  was p r e s e n t  o n l y  i n  
l i v e r  and e r y t h r o c y t e s .  The l e v e l  o f  t ype  L enzyme v a r i e d  
g r e a t l y  under  v a r i o u s  p h y s i o l o g i c a l  c o n d i t i o n s ,  whereas  
t h a t  o f  t y pe  M changed o n l y  s l i g h t l y .
MATERIALS AND METHODS
P r e l i m i n a r y  i n v e s t i g a t i o n s ,  i n v o l v i n g  14 pi gs (12  
Pol and Ch i na ,  1 Hampshi re and 1 D u r o c ) ,  were conduct ed in  
o r d e r  t o s e l e c t  dosage l e v e l s  and e q u i l i b r a t i o n  p e r i o d s  to  
be used i n t h i s  s t u d y .
F o l l o w i n g  t he  p r e l i m i n a r y  i n v e s t i g a t i o n s ,  34 Poland  
Chi na p i g s ,  a p p r o x i m a t e l y  95 k g . ,  were d i v i d e d  i n t o  t h r e e  
t r i a l s  d u r i n g  t he f a l l  o f  1968 t o s t udy  t he  i n f l u e n c e  o f  
a l d o s t e r o n e ,  A l d a c t o n e  and A l d a c t a z i d e  on pork muscl e  
q u a l i t y .
T r e a t me nt s
T r i a l  1 . Twel ve  p i gs  were r andoml y  a l l o t t e d  to  
s l a u g h t e r  and t r e a t m e n t  gr oup s .  Because o f  l i m i t e d  p h y s i ­
ca l  f a c i l i t i e s ,  s i x  p i gs  ( t h r e e  c o n t r o l s  and t h r e e  t r e a t e d )  
were s l a u g h t e r e d  on s e p a r a t e  days .  A p p r o x i m a t e l y  18 h r s .  
b e f o r e  t r e a t m e n t ,  t he  p i gs  were hau l ed  to t he  meats l a b o r a ­
t o r y  t o g e t h e r  to m i n i m i z e  s t r e s s  e f f e c t s  due t o t r a n s p o r t a ­
t i o n .  T r e a t e d  p i gs  were i n j e c t e d  i n t he  e a r  v e i n  w i t h  1 . 5  
mg. o f  a l d o s t e r o n e  d i s s o l v e d  i n  10 ml .  o f  p h y s i o l o g i c a l  
s a l i n e .  Co n t r o l  p i gs  were i n j e c t e d  w i t h  10 ml .  o f  p h y s i o ­
l o g i c a l  s a l i n e .  A l l  p i gs  were a l l o w e d  t o r emai n  u n d i s ­
t u r b e d  f o r  an hour  and a h a l f  e q u i l i b r a t i o n  p e r i o d  imme­
d i a t e l y  p r i o r  to s l a u g h t e r .
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T r i a l  2 . Ten p i gs  were r andoml y  a l l o t t e d  to s l a u g h ­
t e r  groups o f  s i x  and f o u r  p i g s ,  r e s p e c t i v e l y .  The group  
o f  s i x  p i gs  was d i v i d e d  i n t o  two equal  t r e a t m e n t  groups o f  
t h r e e  p i gs  each;  w h i l e  t he  group o f  f o u r  pi gs was d i v i d e d  
i n t o  two equal  t r e a t m e n t  groups o f  two p i gs  each.  Ani mal s  
were t r a n s p o r t e d  t o t he meats l a b o r a t o r y  about  18 h r s .  b e ­
f o r e  t r e a t m e n t  as i n  T r i a l  1.  One t r e a t m e n t  group o f  each 
s l a u g h t e r  group r e c e i v e d  an o r a l  dr ench o f  250 mg. o f  A l d a c ­
t o n e ,  w h i l e  t he  o t h e r  two t r e a t m e n t  groups r e c e i v e d  d i s ­
t i l l e d  w a t e r .  A f t e r  a 30 mi n.  e q u i l i b r a t i o n  p e r i o d ,  pi gs  
were s t r e s s e d  f o r  30 mi n.  us i ng  an e l e c t r i c  p r o d ,  and 
s l a u g h t e r e d  i m m e d i a t e l y .
T r i a l  3 . Twel ve p i gs  were r andoml y  a l l o t t e d  to 
s l a u g h t e r  and t r e a t m e n t  gr oup s .  Si x  p i gs  ( t h r e e  c o n t r o l s  
and t h r e e  t r e a t e d )  were s l a u g h t e r e d  on s e p a r a t e  days.
About  18 h r s .  b e f o r e  t r e a t m e n t ,  t he  p i gs  were hau l ed  t o the  
meats l a b o r a t o r y  as i n  p r e v i o u s  t r i a l s .  T r e a t e d  p i gs  r e ­
c e i v e d  an o r a l  dr ench o f  500 mg. o f  A l d a c t a z i d e ,  w h i l e  the  
c o n t r o l s  r e c e i v e d  a dr ench o f  d i s t i l l e d  w a t e r .  A f t e r  a 30 
mi n.  e q u i l i b r a t i o n  p e r i o d ,  t he  p i gs  were s t r e s s e d  f o r  30 
mi n.  and t hen s l a u g h t e r e d .
Carcass Ha n d l i n g  and Sampl i ng
F o l l o w i n g  t he a d m i n i s t r a t i o n  o f  t he v a r i o u s  t r e a t ­
ment s ,  a l l  a n i ma l s  were hand l ed  s i m i l a r l y .  The pi gs  were  
s l a u g h t e r e d  i n  t he L o u i s i a n a  S t a t e  U n i v e r s i t y  Meats
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L a b o r a t o r y  and d r essed  a c c o r d i n g  to c o n v e n t i o n a l  p r o c e d u r e s .  
S p e c i a l  c o n s i d e r a t i o n  was g i ven  t o  m i n i m i z i n g  t he t i me  i n ­
t e r v a l s  f rom e x s a n g u i n a t i o n  t o c h i l l  room.  Serum samples  
f o r  sodium and pot ass i um d e t e r m i n a t i o n s  were c o l l e c t e d  a t  
t he  t i me  o f  e x s a n g u i n a t i o n , t a k i n g  ca r e  to a v o i d  c o n t a m i n a ­
t i o n .  Muscl e sampl es f o r  sodium and pot ass i um d e t e r m i n a ­
t i o n s  were t a k e n  f rom t he 1ongi  ssimus d o r s i  muscl e a t  the  
12t h r i b  j u s t  p r i o r  t o  p l a c i n g  t he  c a r c a s s  i n  t he  c h i l l  
room.  Upon e n t e r i n g  the c h i l l  room,  t e m p e r a t u r e  o f  ham and 
l o i n  mus c l e s ,  and pH o f  t he l o i n  muscl es were r e cor de d  
e v e r y  15 mi n.  f o r  t he  f i r s t  h o u r ,  e v e r y  30 mi n.  f o r  t he  
n e x t  2 h r s . ,  e v e r y  hour  f o r  t he  n e x t  3 h r s . ,  and a t  24 h r s .  
a f t e r  e x s a n g u i n a t i o n . T e mp e r a t u r e  was measured w i t h  a YSI  
( Y e l l o w  Spr i ng  I n s t r u m e n t )  Model  47 t e l e - t h e r m o m e t e r .  
Measurements o f  pH were ac c omp l i s h e d  by i n s e r t i n g  a s e mi ­
mi c r o  c o mbi na t i on  e l e c t r o d e  ( C o r n i n g )  i n t o  t he 1ongi  ssimus  
d o r s i  muscl e and r e c o r d i n g  t he  v a l u e ,  a d j u s t e d  f o r  muscl e  
t e m p e r a t u r e ,  f rom a Leeds & No r t h r u p  Model  7401 pH me t e r .  
A f t e r  the ca r c a s s e s  had c h i l l e d  f o r  24 h r s .  a t  3 ° C ,  t hey  
were cu t  a c c o r d i n g  t o c o n v e n t i o n a l  p r o c e d u r e s .  S u b j e c t i v e  
q u a l i t y  scor es  were a p p l i e d  a c c o r d i n g  t o Wi scons i n  Pork  
Q u a l i t y  S t andar ds  ( A n o n . ,  19 6 3 )  by a t h r ee - me mber  p a n e l .  
F o l l o w i n g  c u t t i n g  and t he  a p p l i c a t i o n  o f  t he  s u b j e c t i v e  
q u a l i t y  s c o r e s ,  t he  1_. d o r s i  muscl e was sampl ed a g a i n  f o r  
o b j e c t i v e  measures o f  q u a l i t y ,  namel y w a t e r  b i n d i n g  c a p a c i t y  
and p r o t e i n  t u r b i d i t y .  A l l  sampl es were pr ocessed  as soon
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as t h e y  were c o l l e c t e d .
Sodium and Pot ass i um D e t e r m i n a t i o n
Serum and muscl e sodium and pot a s s i u m were d e t e r ­
mined u t i l i z i n g  a Coleman Model  21 Flame Ph ot o me t e r  w i t h  
v a l u e s  be i ng  r e c or de d  f rom a d i r e c t  r e a d i n g  s c a l e  panel  
( Ca t  2 1 - 4 0 0 )  on a Coleman Model  22 G a l v - 0 - M e t e r .
Serum P r e p a r a t i o n . Serum sampl es were p r e p a r e d  f o r  
sodium and pot ass i um d e t e r m i n a t i o n s  a c c o r d i n g  t o t he p r o ­
cedur es  o u t l i n e d  i n  t he  O p e r a t i n g  D i r e c t i o n s  f o r  t he  C o l e ­
man Model  21 Flame Phot omet er  (Coleman Manual  D - 3 3 2 ,  1 9 6 2 ) .
Muscl e P r e p a r a t i o n . Muscl e sampl es were t r i mmed to  
remove a l l  e x t e r n a l  f a t  and c o n n e c t i v e  t i s s u e .  Samples  
were ground t h r ough  a 5mm. p l a t e  o f  a l a b o r a t o r y  s i z e  food  
g r i n d e r  whi ch had been r i n s e d  s e v e r a l  t i me s  w i t h  d i s t i l l e d  
w a t e r ,  s e v e r a l  t i mes  w i t h  d e i o n i z e d  d i s t i l l e d  w a t e r ,  and 
s e v e r a l  t i mes  w i t h  a c e t o n e .  Ca t i ons  were removed f rom the  
muscl e by t he  TCA ( t r i c h l o r o a c e t i c  a c i d )  e x t r a c t i o n  p r o c e ­
dure o f  Mounib and Evans ( 1 9 5 7 ) ,  as m o d i f i e d  by K i r t o n  and 
Pearson ( 1 9 6 3 ) .  TCA e x t r a c t i o n  was c a r r i e d  out  on t r i p l i ­
c a t e  sampl es and r e a d i n g s  o b t a i n e d  f rom a p p r o p r i a t e  d i l u ­
t i o n s .  D i r e c t  r e a d i n g s  were m a t h e m a t i c a l l y  c o n v e r t e d  so as 
to  be exp r e s s e d  as ppm.
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Wat er  B i n d i n g  D e t e r m i n a t i o n
Muscl e  sampl es were t r i mmed o f  a l l  e x t e r n a l  f a t  and 
c o n n e c t i v e  t i s s u e  and ground t hr ough a 5mm. p l a t e  o f  a 
l a b o r a t o r y  s i z e  food g r i n d e r .  Wat er  b i n d i n g  was d e t e r mi n e d  
us i ng  a m o d i f i c a t i o n  o f  t he  p r oce dur e  by W i e r b i c k i  e t  a l .
( 1 9 5 7 ) .  D u p l i c a t e  25 gram sampl es o f  f r e s h  muscl e were  
p l a c e d  above a f r i t t e d  d i s c  i n t he  upper  p o r t i o n  o f  s p e ­
c i a l l y  d e s i g n e d ,  c a l i b r a t e d  c e n t r i f u g e  t u b e s .  Vented r u b ­
ber  s t o p p e r s  were p l a c e d  i n  t he  t u b e s .  Tubes were immersed 
t o  0 . 9  t h e i r  l e n g t h  i n a 70°C w a t e r  bat h f o r  30 m i n . ,  a f t e r  
whi ch t h e y  were a l l o w e d  to cool  a t  25°C f o r  10 m i n . ,  and 
t hen c e n t r i f u g e d  a t  170 x g f o r  10 mi n.  The volume o f  
f l u i d  exp r e s s e d  d u r i n g  h e a t i n g  and c e n t r i f u g a t i o n  was read  
d i r e c t l y .  Th i s  volume as a r a t i o  to t he  gm. o f  m o i s t u r e  i n  
t he  sampl e was expr essed  as p e r c e n t  m o i s t u r e  l o s s .
P r o t e i n  T u r b i d i t y  D e t e r m i n a t i o n
Samples were t aken  f rom t he t r i mmed,  ground muscl e  
used t o  s up p l y  sampl es f o r  w a t e r  b i n d i n g  d e t e r m i n a t i o n s .  
P r o t e i n  t u r b i d i t y  was d e t e r mi n e d  by t he  t r a n s m i s s i o n  va l ue  
method d e s c r i b e d  by Ha r t  ( 1 9 6 2 ) .  D u p l i c a t e  10 gm. sampl es  
were homogeni zed i n  30 ml .  o f  co l d  d i s t i l l e d  w a t e r  f o r  5 
mi n.  i n  a co l d  room a t  4 ° C .  The homogenate was t r a n s f e r r e d  
t o  a c e n t r i f u g e  t u b e ,  made t o a t o t a l  volume o f  40 ml .  w i t h  
c o l d  d i s t i l l e d  w a t e r ,  t h o r o u g h l y  mi x ed ,  and he l d  a t  4°C f o r  
24 h r s .  I t  was t hen c e n t r i f u g e d  f o r  20 mi n.  and f i l t e r e d
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t h r ough  Whatman #52 f i l t e r  p a p e r .  One ml .  o f  the c l e a r  
f i l t r a t e  was mixed w i t h  5 m l . o f  a c i t r i c  a c i d - s o d i u m  phos­
phat e  b u f f e r  ( 9 . 3 5  ml .  o f  0 . 2  M ^ 2 ^ 0 ^  p l us  1 0 . 6 5  ml .  o f
0 . 1  M c i t r i c  a c i d )  a t  pH 4 . 6 .  Th i s  m i x t u r e  was he l d  a t  
20°C f o r  30 mi n.  The p r o t e i n  t u r b i d i t y  o f  t h i s  m i x t u r e  was 
r ead as p e r c e n t  t r a n s m i s s i o n  i n a Beckman DB s p e c t r o p h o t o ­
me t e r  whi ch was s t a n d a r d i z e d  a g a i n s t  a b l a n k  o f  1 ml .  o f  
muscl e e x t r a c t  i n  5 ml .  o f  d i s t i l l e d  w a t e r .  Normal  muscl e  
was e x p e c t e d  t o g i v e  a t r a n s m i s s i o n  v a l u e  o f  0 - 2 0  w h i l e  
s ev er e  PSE muscl es had v a l u e s  o f  8 0 - 1 0 0 .
S t a t i s t i c a l  Ana l yses
Th i s  e x p e r i m e n t  was des i gn ed  as a r andomi zed com­
p l e t e  b l o c k  w i t h  more t han one o b s e r v a t i o n  per  t r e a t m e n t  
( S t e e l  and T o r r i e ,  1 9 6 0 ) .  However ,  i n o r d e r  t o  t a k e  a d v a n ­
t age  o f  p h y s i c a l  f a c i l i t i e s  and mi n i m i z e  t e m p e r a t u r e  v a r i a ­
t i o n  and t i me  f rom e x s a n g u i n a t i o n  to c h i l l  room,  da t a  were  
c o l l e c t e d  on p a i r e d  p i gs  (a c o n t r o l  and a t r e a t e d )  w i t h i n  
a b l o c k .  Th i s  imposed a 3 x 2 f a c t o r i a l  a r r a n g e me n t  upon 
t he  r andomi z ed  compl e t e  b l o c k  d e s i g n ,  w i t h  p e r i o d s  ( p a i r e d  
p i g s )  and t r e a t m e n t s  as main e f f e c t s  and s l a u g h t e r  d a t es  as 
b l o c k s .  The v a r i a b l e s  f o r  t r i a l s  1 and 3 were a n a l y z e d  
us i ng  t he above a n a l y s i s .  However ,  due t o d i s p r o p o r t i o n a t e  
s u bc l a ss  numbers i n  T r i a l  2 ,  t h e s e  da t a  were a n a l y z e d  by 
1e a s t - s q u a r e s  p r o c e d u r e  ( H a r v e y ,  1 9 6 0 ) .  Means and s t a n d a r d  
e r r o r s  a r e  c i t e d  i n  t h e  t e x t ;  and i n d i v i d u a l  o b s e r v a t i o n s
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a r e  p r e s e n t e d  i n t he  a p p e n d i c e s .
Source o f  Compounds
The t r e a t m e n t  compounds i n t h i s  s t u d y  were o b t a i n e d  
f rom t he  f o l l o w i n g  s o u r c e s :
A l d o s t e r o n e  - Mann Research L a b o r a t o r i e s  
136 L i b e r t y  S t .
New Y o r k ,  N. Y.  10006
A l d a c t o n e  and A l d a c t a z i d e  -
G . D . S e a r l e  & Co.
P. 0.  Box 5110
Chi cago , 111.  60680
P y r u v a t e  Ki nase T r i a l
Four  Hampshi re p i g s ,  a p p r o x i m a t e l y  95 k g . ,  were  
used to obser ve  d i f f e r e n c e s  i n t he  a c t i v i t y  o f  p y r u v a t e  
k i n a s e  f rom t he  l i v e r  and muscl e o f  normal  and PSE p i g s .
Two pi gs  r e c e i v e d ,  as n e a r l y  as p o s s i b l e ,  i d e n t i c a l  t r e a t ­
ment  to t hose  o f  T r i a l  1 and two pi gs  r e c e i v e d  t he  t r e a t ­
ment  o f  T r i a l  3.  W i t h i n  5 mi n.  a f t e r  e x s a n g u i n a t i o n , 
samples were removed f rom t he  l i v e r  and 1_. d o r s i  mus c l e ,  
and c h i l l e d  as r a p i d l y  as p o s s i b l e  i n  c r ushed i c e .  Samples  
were ground t hr ough a 5mm. p l a t e  o f  a l a b o r a t o r y  s i z e  food  
g r i n d e r ,  t he  head o f  whi ch had been c h i l l e d  i n  a b l a s t  
f r e e z e r  a t  - 2 9 ° C .
The enzyme was i s o l a t e d  and assayed a c c o r d i n g  to  
t he  p r oce dur e  d e s c r i b e d  by Tanaka ejt aj_. (1 9 6 7 ) .  Three gm. 
of  l i v e r  was homogeni zed i n 10 ml .  o f  c o l d  ( 4 ° C )  KC1 s o l u ­
t i o n  ( 0 . 1 5 M)  c o n t a i n i n g  MgSO^ ( 0 . 0 0 5  Mj and EDTA ( 0 . 0 0 1  M) .
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The homogenate was c e n t r i f u g e d  a t  1 0 5 , 0 0 0  x g f o r  60 m i n . ;  
and t he  s u p e r n a t a n t  used f o r  assay of  p y r u v a t e  k i n a s e  a c ­
t i v i t y  and p r o t e i n  d e t e r m i n a t i o n .  S i m u l t a n e o u s l y ,  1 . 5  gm. 
o f  muscl e t i s s u e  was homogeni zed i n 1 3 . 5  ml .  o f  t he  above  
s o l u t i o n ,  c e n t r i f u g e d  as a b o v e ,  and t he  s u p e r n a t a n t s  used 
as d e s c r i b e d  w i t h  t he  l i v e r .  P y r u v a t e  k i n a s e  was assayed  
by measurement  o f  p y r u v a t e  f ormed f rom p h o s p h o e n o l p y r u v a t e  
i n  t he  pr esence  o f  ADP w i t h  2 , 4 - d i n i t r o p h e n y l h y d r a z i n e , 
a c c o r d i n g  t o a m o d i f i c a t i o n  o f  t he method o f  Kimberg and 
Y i e l d i n g  ( 1 9 6 2 ) .  The c o m p o s i t i o n  o f  t he  assay m i x t u r e  was 
as f o l l o w s :  50 p ^ t r i s  ( h y dr ox y me t hy l  ) -ami  nomethane ,
200 phosphoenol  p y r u v a t e , 200 ^  ADP,  5 ]j_M MgSO^,
100 pM KC1, t o t a l  volume 1 . 0  m l . ,  pH 7 . 5 .  The a d d i t i o n  o f
0. 1  ml .  o f  s u p e r n a t a n t  t o  1 . 0  ml .  o f  assay m i x t u r e  s t a r t e d  
t he  r e a c t i o n .  A f t e r  3 mi n.  i n c u b a t i o n  a t  3 7 ° C ,  0 . 2  ml .  o f  
t he  r e a c t i o n  m i x t u r e  was added t o 0 . 5  ml .  o f  2 , 4 -  
di  ni  t r o p h e n y l  h y d r a z i  ne ( 0 . 0 1 2 5 % i n 2 HC1 ) and a l l o w e d  to  
s t and  10 mi n .  a t  37° C.  Then 1 . 2  ml .  o f  2 . 4  NaOH c o n t a i n ­
i ng 0 . 0 0 1  M EDTA was added.  A f t e r  a l l o w i n g  10 mi n.  f o r  
f u l l  c o l o r  d e v e l o p m e n t ,  o p t i c a l  d e n s i t y  was measured a t  
510 mp on a Beckman DB s p e c t r o p h o t o m e t e r .  Bl anks were run 
i n  i d e n t i c a l  f a s h i o n ,  o n l y  o m i t t i n g  ADP f rom t he assay m i x ­
t u r e .  A s t a n d a r d  c ur ve  was o b t a i n e d  us i ng sodium p y r u v a t e  
i n  t he  f o l l o w i n g  c o n c e n t r a t i o n s  ( p M / m l . ) :  4 . 5 ,  8 . 4 ,  1 0 . 5 ,
4 2 ,  84 .
One u n i t  o f  enzyme was e x p r e ssed  as t he  amount  o f
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enzyme whi ch c a t a l y z e s  t he  f o r m a t i o n  o f  1 pmole o f  p y r u v a t e  
per  mi nut e  under  t he  above c o n d i t i o n s .  The s p e c i f i c  a c ­
t i v i t y  was e x p r e s s e d  as u n i t s  o f  enzyme per  mg. o f  p r o t e i n .
P r o t e i n  was o b t a i n e d  by m u l t i p l y i n g  6 . 2 5  t i mes  t he  
mg. o f  n i t r o g e n  d e t e r m i n e d  by m i c r o k j e l d a h l  and d i r e c t  
n e s s l e r i z a t i o n .
RESULTS AND DISCUSSION
P r e l i m i n a r y  I n v e s t i g a t i o n s
Si nce  a h y p e r p r o d u c t i o n  of  a l d o s t e r o n e  had been r e ­
po r t e d  i n t he  e t i o l o g y  o f  PSE p o r c i n e  mu s c u l a t u r e  ( Henr y  ejt 
al  . , 1 9 5 8 ) ,  i t  was o f  i n t e r e s t  t o  d e t e r mi n e  i f  PSE mu s c u l a ­
t u r e  cou l d  be produced by t h e  a d m i n i s t r a t i o n  o f  t h i s  h o r ­
mone,  as w e l l  as p r e v e n t e d  by t he a d m i n i s t r a t i o n  o f  an 
a l d o s t e r o n e - b l o c k i n g  a g e n t .
The l i t e r a t u r e  i n d i c a t e d  t h a t  t he  normal  d a i l y  s e ­
c r e t i o n  r a t e  o f  a l d o s t e r o n e  i n man v a r i e d  f rom 70 t o 300 y g ,  
and t h a t  plasma c o n c e n t r a t i o n  o f  a l d o s t e r o n e  i n man ranged  
f rom 5 t o 200 y g / 1 0 0  ml .  ( Ross ,  1 9 6 5 ) .  A l s o ,  i n d i c a t i o n s  
were t h a t  a d e l a y  o f  45 t o 90 mi nut es  was n e c e s s a r y  f o r  a l ­
d o s t e r o n e  t o become e f f e c t i v e  ( Ross,  1 9 6 5 ) .  T h e r e f o r e ,  
t hese  p r e l i m i n a r y  i n v e s t i g a t i o n s ,  us i ng v a r i o u s  dosages o f  
a l d o s t e r o n e  and v a r i o u s  p e r i o d s  o f  e q u i l i b r a t i o n ,  r e v e a l e d  
t h a t  PSE mu s c u l a t u r e  cou l d  be produced us i nq a 10 ml .  
p h y s i o l o g i c a l  s a l i n e  i n j e c t i o n  c o n t a i n i n g  1 . 5  mg. o f  a l d o s ­
t e r o n e ,  w i t h  an hour  and a h a l f  e q u i l i b r a t i o n  p e r i o d .
P r e l i m i n a r y  i n v e s t i g a t i o n s  w i t h  an a l d o s t e r o n e -  
b l o c k i n g  agent  were l i m i t e d  t o t he  use o f  A l d a c t a z i d e .  A l ­
d a c t a z i d e  was a c o m b i n a t i o n  o f  equal  q u a n t i t i e s  o f  A l d a c -  
t one ( s p i r o n o l a c t o n e )  and h y d r o c h l o r o t h i a z i d e ,  whi ch a c t
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s y n e r g i s t i c a l l y . A l d a c t o n e  e f f e c t s  d i u r e s i s  by b l o c k i n g ,  
t h r ough  c o m p e t i t i v e  i n h i b i t i o n ,  t he  sodi um-  and w a t e r -  
r e t a i n i n g  and p o t a s s i u m - e x c r e t i n g  e f f e c t s  on t he  d i s t a l  
r e n a l  t u b u l e s  o f  a l d o s t e r o n e .  H y d r o c h l o r o t h i a z i d e ,  a po­
t e n t  d i u r e t i c  a g e n t ,  promotes e x c r e t i o n  o f  sodium and w a t e r  
p r i m a r i l y  by i n h i b i t i n g  t h e i r  a b s o r p t i o n  by t he  pr ox i ma l  
r e n a l  t u b u l e s ;  and a l s o  i t  promotes e x c r e t i o n  o f  p o t a s s i u m.  
The recommended dosage o f  A l d a c t a z i d e  f o r  an a d u l t  man 
ranged f rom 50 t o 200 m g . / d a y .  T h e r e f o r e ,  t he  use o f  v a ­
r i o u s  dosages and e q u i l i b r a t i o n  p e r i o d s  i n d i c a t e d  t h a t  i n  
t h i s  s t udy  an o r a l  dr ench o f  500 mg. o f  A l d a c t a z i d e  i n  
d i s t i l l e d  w a t e r  and a 30 mi n.  e q u i l i b r a t i o n  p e r i o d  p r e ­
ven t ed  t he  dev e l opme nt  o f  PSE m u s c u l a t u r e  r e s u l t i n g  f rom a 
30 mi n.  s t r e s s  p e r i o d  w i t h  an e l e c t r i c  p r od .
Proposed Rol e o f  A l d o s t e r o n e
The p r i m a r y  f u n c t i o n  o f  a l d o s t e r o n e  i s  t o  i n c r e a s e  
sodium r e t e n t i o n  and pot ass i um e x c r e t i o n  i n  t he  r e n a l  t u ­
bu l es  o f  t he  k i d n e y .  In t he  r e v e r s a l  o f  g l y c o l y s i s  to form 
g l u c o s e - 6 - p h o s p h a t e ,  ATP,  a v a i l a b l e  f rom a e r o b i c  o x i d a t i o n  
o f  a f r a c t i o n  o f  l a c t i c  a c i d  ( v i a  p y r u v i c  a c i d  and t he  
c i t r i c  a c i d  c y c l e ) ,  must  be p r o v i d e d  t o r e v e r s e  t he  p y r u v i c  
k i n a s e  and p h o s p h o g l y c e r i c  k i n a s e  r e a c t i o n s .  However ,  
t h e r e  i s  a r a t e  l i m i t i n g  f a c t o r ;  p y r u v i c  k i n a s e  i s  p o t a s ­
sium dependent  ( Wh i t e  ejt aj_. , 1 9 6 4 ) .  PSE muscl e occur s  
when t h e r e  i s  a r a p i d  r a t e  o f  pH d e c l i n e  a t  a hi gh
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t e m p e r a t u r e .  J u s t  b e f o r e  and a t  t h e  t i me  o f  e x s a n g u i n a t i o n  
a c e r t a i n  amount  o f  a e r o b i c  g l y c o l y s i s  i s  o c c u r r i n g  w i t h i n  
t he  mu s c l e ,  t h e r e f o r e ,  o x i d a t i v e  p h o s p h o r y l a t i o n  and t he  
p r o d u c t i o n  o f  ATP.  L i k e w i s e ,  s i n c e  c o n s i d e r a b l e  a n a e r o b i c  
g l y c o l y s i s  has o c c u r r e d ,  t he  r a t i o  o f  p y r u v a t e  t o phos­
phoenol  p y r u v a t e  i s  p r o b a b l y  v e r y  h i g h .  Perhaps t hen i n  
normal  mu s c l e ,  s u f f i c i e n t  po t a s s i um i s  p r e s e n t  f o r  p y r u v a t e  
k i n a s e  a c t i v i t y ,  r e v e r s i n g  g l y c o l y s i s  and a l l o w i n g  a p o r ­
t i o n  o f  t he  l a c t i c  a c i d  f rom p r e s l a u g h t e r  e x e r c i s e ,  e x c i t e ­
ment ,  e t c . ,  t o  go back i n t o  t he  Embden- Meyer hof  pat hway as 
o t h e r  compounds,  t h e r e b y  d e c r e a s i n g  t he  r a t e  o f  pH drop  
p o s t - mo r t e m.  I n PSE mu s c l e ,  a l d o s t e r o n e  p r o d u c t i o n  has 
caused an i n c r e a s e d  e x c r e t i o n  o f  p o t a s s i u m ,  r e d u c i n g  i t s  
a v a i l a b i l i t y  f o r  t he  r e v e r s a l  o f  g l y c o l y s i s .  S u b s e q u e n t l y ,  
p r e - s l a u g h t e r  l a c t i c  a c i d  woul d r e m a i n ,  p l us  t he  l a c t i c  
a c i d  whi ch a c c umul a t e s  d u r i n g  p o s t - mo r t e m g l y c o l y s i s ,  con­
s e q u e n t l y  a more r a p i d  drop o f  pH a t  a hi gh t e m p e r a t u r e .
Re s u l t s  o f  T r i a l  1
In t h i s  t r i a l ,  an i n j e c t i o n  o f  1 . 5  mg. o f  a l d o s ­
t e r o n e  was used t o produce PSE m u s c u l a t u r e  i n Pol and China  
p i g s .  F i g u r e s  1 and 2 show r e p r e s e n t a t i v e  hams and l o i n s  
f rom t he c o n t r o l  and a l d o s t e r o n e  t r e a t e d  p i g s ,  r e s p e c t i v e l y .  
Mote t he  u n i f o r m c o l o r ,  f i r m  t e x t u r e ,  and dr y  app ear ance  o f  
t he  f a c e  o f  t he  ham i n  F i g u r e  1 as compared to t he  p a l e  
c o l o r ,  s o f t  t e x t u r e  and w a t e r y  a pp e a r a nc e  d i s p l a y e d  by t he
FIGURE 1.  HAM AND LOIN OF CONTROL FOR TRIAL
FIGURE 2.  HAM AND LOIN OF ALDOSTERONE 
TREATED FOR TRIAL 1
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muscl es i n  t he  l o we r  p o r t i o n  o f  t he  ham i n  F i g u r e  2.  Due 
t o  t he  l i g h t i n g  on t he s e  f i g u r e s ,  i t  i s  d i f f i c u l t  t o  d e t e c t  
d i f f e r e n c e s  bet ween t he  1_. d o r s i  mu s c l e s ,  however ,  c l o s e  
e x a m i n a t i o n  r e v e a l e d  more e v i d e n c e  o f  mo i s t u r e  on t h e  s u r ­
f a c e  o f  t h i s  muscl e i n  F i g u r e  2 t han  i n  F i g u r e  1.
Means and s t a n d a r d  e r r o r s  f o r  s u b j e c t i v e  and o b j e c ­
t i v e  q u a l i t y  e v a l u a t i o n s  a r e  p r e s e n t e d  i n Ta b l e  1.  The i n ­
j e c t i o n  o f  1 . 5  mg. o f  a l d o s t e r o n e  r e s u l t e d  i n  a h i g h l y  s i g ­
n i f i c a n t  (P < . 0 1 )  r e d u c t i o n  i n  p o r c i n e  muscl e q u a l i t y  as 
measured by t he  Wi scons i n  Q u a l i t y  Sc or e .  The c o n t r o l  a n i ­
mals had a q u a l i t y  scor e  o f  2 . 8  compared t o 1 . 8  f o r  t he  
t r e a t e d  gr oup .  No s i g n i f i c a n t  d i f f e r e n c e s  were o b t a i n e d  
f o r  t he  o b j e c t i v e  measures o f  q u a l i t y ;  however ,  t r e n d s  were  
s i m i l a r .  The c o n t r o l  group had a h i g h e r  w a t e r  b i n d i n g  c a ­
p a c i t y ,  l o s i n g  34. 5% m o i s t u r e ,  compared t o  37. 3% f o r  t he  
t r e a t e d  gr oup .  L i k e w i s e ,  t h e  29. 4% t r a n s m i s s i o n  v a l u e  f rom 
t he  p r o t e i n  t u r b i d i t y  t e s t  f o r  t he  c o n t r o l s  i n d i c a t e d  a 
g r e a t e r  s a r c o p l a s m i c  p r o t e i n  c o n t e n t  i n  t h a t  group t han  i n  
t he  t r e a t e d  group ( 40 . 6% t r a n s m i s s i o n ) ,  r e f l e c t i n g  s u p e r i o r  
q u a ! i  t y .
Ta b l e  2 c o n t a i n s  t he  means and s t a n d a r d  e r r o r s  f o r  
serum and muscl e sodium and pot ass i um f o r  t h i s  t r i a l .  No 
s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  were o b t a i n e d  f o r  
e i t h e r  serum or  muscl e sodium a n d / o r  p o t a s s i u m.  Serum 
sodium was s l i g h t l y  h i g h e r  f o r  t he  c o n t r o l s  ( 1 5 7 . 8  m e q . / l )  
t han f o r  t he  a l d o s t e r o n e  t r e a t m e n t  ( 1 5 6 . 3  m e q . / l ) ;  whereas
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TABLE 1.  MEANS AND STANDARD ERRORS FOR SUBJECTIVE9 
AND OBJECTIVE QUALITY EVALUATIONS
I tern Co n t r o l A1dos t e r o n e
Mean*3 S . E . C Mean S. E.
Wi se.  Q u a ! . S c o r e * * 2 . 8 ±0. 1 1 .8 ±0. 1
Wat er  b i n d i n g  ( %  H2 0 l o s s ) 3 4 . 5 ±1 .0 37 .3 ±1 .0
P r o t e i n  t u r b i d i t y  (%T) 2 9 . 3 ± 8 . 6 4 0 . 6 ± 8 . 6
* * ( P  < .01 )
a Wi scons i n  Pork Q u a l i t y  S t a n d a r d s :  1 = PSE,
3 = n o r m a l .
c S t a n d a r d  d e v i a t i o n  o f  mean ( s t a n d a r d  e r r o r ) .
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TABLE 2 .  MEANS AND STANDARD ERRORS 
FOR SODIUM AND POTASSIUM
I t em
Co nt r o l A 1 d os t e r o ne
Meana S . E . b Mean S. E.
+
Serum Na , m e q . / l 1 5 7 . 8 ± 1 .4 1 5 6 . 3 ± 1 . 4
Serum K+ , m e q . / l 5 . 9 ± 0 . 2 5 . 6 ± 0 . 2
Muscl e  Na+ , ppm 4 3 3 . 3 ± 1 5 . 3 455 . 1 ± 1 5 . 3
“f*Muscl e  K , ppm 4 , 3 3 7 . 8 ± 5 9 . 8 4 , 2 6 5 . 4 ± 5 9 . 8
^ St a nda r d  d e v i a t i o n  o f  mean ( s t a n d a r d  e r r o r ) .
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pot ass i um was l o we r  f o r  t he  t r e a t e d  group ( 5 . 6  m e q . / l )  t han  
f o r  t he  c o n t r o l s  ( 5 . 9  m e q . / l ) .  i l usc l e  sodium c o n t e n t  was 
h i g h e r  f o r  t he  t r e a t e d  group ( 4 5 5 . 1  ppm) t han f o r  t he con­
t r o l s  ( 4 3 3 . 3  ppm) ,  w h i l e  muscl e po t ass i um c o n t e n t  was l ower  
f o r  t he  t r e a t e d  group ( 4 , 2 6 5 . 4  ppm vs.  4 , 3 3 7 . 8  ppm) .
Ther e  was l i t t l e  or  no r e l a t i o n s h i p  between t e m p e r a ­
t u r e  and pH v a l u e s  and t he deve l o pment  o f  PSE muscl e i n  
t h i s  s t u d y .  T h e r e f o r e ,  v a l u e s  a r e  r e c o r de d  i n d i v i d u a l l y  i n  
a ppend i x  t a b l e s  7 ,  8 ,  and 9 ,  and not  i n c o r p o r a t e d  i n t o  t he  
t e x t .
Re s u l t s  o f  T r i a l  2
An o r a l  dr ench o f  250 mg. o f  A l d a c t o n e ,  a dosage  
e q u i v a l e n t  t o  500 mg. o f  A l d a c t a z i d e ,  was used i n  an a t ­
t empt  t o p r e v e n t  t he  p r o d u c t i o n  o f  PSE m u s c u l a t u r e  i n  Po­
l and China p i gs  r e s u l t i n g  f rom a 30 mi n.  s t r e s s  p e r i o d  w i t h  
an e l e c t r i c  p r od .  R e p r e s e n t a t i v e  hams and l o i n s  f rom t he  
c o n t r o l  group and t he  A l d a c t o n e  t r e a t e d  group ar e  shown i n  
F i g u r e s  3 and 4 ,  r e s p e c t i v e l y .  The hams and l o i n s  i n  t hese  
f i g u r e s  a r e  q u i t e  compar ab l e  w i t h  r e g a r d  t o t h e i r  e x p r e s ­
s i on o f  PSE c h a r a c t e r i s t i c s .  D i s r e g a r d i n g  t he  e f f e c t  o f  
l i g h t i n g  i n  F i g u r e  4 ,  t he  t e x t u r e  appear ed t o be somewhat  
s o f t e r  t han t h a t  o f  F i g u r e  3 ,  as e v i de n c e d  by t he  p r o t r u d ­
i ng muscl es i n  t he  l o we r  p o r t i o n  o f  t he  f a c e  o f  t he ham.
Thi s  was unexpec t ed  s i n c e  A l d a c t o n e  was supposed t o p r e v e n t  
t he  deve l opment  o f  PSE m u s c u l a t u r e .
FIGURE 3.  HAM AND LOIN OF CONTROL FOR TRIAL
1-1
FIGURE 4 .  HAM AND LOIN OF ALDACTONE 
TREATED FOR TRIAL 2
36
No s i g n i f i c a n t  d i f f e r e n c e s  were o b t a i n e d  f o r  e i t h e r  
t he  s u b j e c t i v e  o r  o b j e c t i v e  e v a l u a t i o n s  o f  q u a l i t y  
( T a b l e  3 ) .  The mean Wi scons i n  Q u a l i t y  Score was e s s e n ­
t i a l l y  t he  same f o r  t he  t r e a t e d  group ( 2 . 1 )  as f o r  t he  con­
t r o l s  ( 2 . 0 ) .  However ,  o b j e c t i v e  measures i n d i c a t e d  a 
s l i g h t  a dv ant age  i n  q u a l i t y  f o r  t r e a t m e n t .  The t r e a t e d  
group had a s l i g h t l y  l o we r  p e r c e n t  m o i s t u r e  l o s s  ( 4 2 . 6  vs.  
4 5 . 1 )  and a l o we r  p r o t e i n  t u r b i d i t y  v a l u e  ( 68 . 0% T vs.
92. 3% T ) .
Ta b l e  4 c o n t a i n s  t he  l e a s t  squar es  means and s t a n ­
dar d e r r o r s  f o r  sodium and pot ass i um c o n t e n t  o f  serum and 
musc l e .  No s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  were  
f ound f o r  any o f  t he s e  measur ement s .  Serum sodium was 
h i g h e r  i n  t he  t r e a t e d  g r oup ,  w h i l e  serum pot ass i um was 
h i g h e r  i n  t he  c o n t r o l  gr oup.  Muscl e  sodium was l o we r  i n  
t he  t r e a t e d  group ( 4 7 0 . 0  ppm vs .  4 7 7 . 6  ppm) ,  w h i l e  muscl e  
pot a s s i um was h i g h e r  i n  t he  t r e a t e d  group ( 4 , 2 0 9 . 5  ppm vs.  
4 , 1 1 3 . 0  ppm) .
R e s u l t s  o f  T r i a l  3
An o r a l  dr ench o f  500 mg. o f  A l d a c t a z i d e  was used 
t o  p r e v e n t  t he deve l opment  o f  PSE mu s c u l a t u r e  i n  Pol and  
Chi na pi gs  r e s u l t i n g  f rom s t r e s s  w i t h  an e l e c t r i c  p r od .  
F i g u r e s  5 and 6 r e p r e s e n t  t he  hams and l o i n s  o f  t he  c o n t r o l  
and A l d a c t a z i d e  t r e a t e d  p i g s ,  r e s p e c t i v e l y .  E x a mi n a t i o n  o f  
F i g u r e  5 r e v e a l s  t h a t  t he  muscl es i n  t he  o u t e r  p o r t i o n  o f
3 7
TABLE 3.  LEAST-SQUARES MEANS AND STANDARD ERRORS 
FOR SUBJECTIVEa AND OBJECTIVE QUALITY 
EVALUATIONS
Co nt r o l A l d a c t o n e
I t em Mean*3 S. E . c Mean S. E .
Wi s c . Q u a l . Score 2 . 0 ± 0 . 5 2.1 ± 0 . 5
Wat er  b i n d i n g  (% HgO l o s s ) 45 . 1 ±1 .6 4 2 . 6 ±1 .6
P r o t e i n  t u r b i d i t y  (% T) 9 2 . 3 ±9. 1 6 8 . 0 ±9. 1
a Wi scons i n  Pork Q u a l i t y  S t a n d a r d s :  1 = PSE,
3 = n o r m a l .
c S t a n d a r d  d e v i a t i o n  o f  mean ( s t a n d a r d  e r r o r ) . .
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TABLE 4.  LEAST-SQUARES MEANS AND STANDARD 
ERRORS FOR SODIUM AND POTASSIUM
I t em Cont r o l A1dact one
Mean3 S . E . b Mean S. E .
Serum Na+ , m e q . / l 165 . 1 ± 2 . 4 1 6 6 . 8 ± 2 . 8
Serum K+ , m e q . / l 8 . 6 ± 1 . 1 7 . 9 ± 1 . 1
Muscl e  Na+ , ppm 4 7 7 . 6 ± 1 5 . 9 4 7 0 . 9 ± 1 5 . 9
4.
Muscl e  K , ppm 4 , 1 1 3 . 0 ± 7 3 . 8 4 , 2 0 9 . 5 ± 7 3 . 8
a n = 5
^ St anda r d  d e v i a t i o n  o f  mean ( s t a n d a r d  e r r o r ) .
FIGURE 5.  HAM AND LOIN OF CONTROL FOR TRIAL 3
FIGURE 6.  HAM AND LOIN OF ALDACTAZIDE 
TREATED FOR TRIAL 3
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t he  ham f a c e  were l i g h t e r  i n  c o l o r ,  s o f t e r  i n  t e x t u r e  and 
e xud i ng  more j u i c e  t han t hose  i n  F i g u r e  6 .  A l s o ,  t he  1_. 
d o r s i  muscl e o f  F i g u r e  5 was s o f t  and w a t e r y  compared t o  
t h a t  o f  F i g u r e  6.
The o r a l  a d m i n i s t r a t i o n  o f  500 mg. o f  A l d a c t a z i d e  
s i g n i f i c a n t l y  (P < . 0 5 )  i n c r e a s e d  t he  Wi s cons i n  Pork  
Q u a l i t y  Score f rom 1 . 2  f o r  t he  c o n t r o l s  t o  2 . 5  ( T a b l e  5 ) .  
Al t hough  not  s t a t i s t i c a l l y  s i g n i f i c a n t ,  a d e c r e a s e  i n  p r o ­
t e i n  t u r b i d i t y  f rom 93. 8% T f o r  t he  c o n t r o l s  t o 70. 5% T 
f o r  t he  t r e a t e d  group i n d i c a t e d  an i mprovement  i n  q u a l i t y .  
However ,  no d i f f e r e n c e s  were o b t a i n e d  f o r  w a t e r - h o l d i n g  
c a p a c i t y  ( 43 . 9% f o r  c o n t r o l s  vs .  43 . 1% f o r  t r e a t e d ) .
Means and s t a n d a r d  e r r o r s  f o r  sodium and pot ass i um  
o f  serum and muscl e a r e  shown i n Tab l e  6.  Va l ue s  v a r i e d  
e r r a t i c a l l y .  Serum and muscl e  sodium c o n t e n t s  were h i g h e r  
i n  t he  t r e a t e d  group ( 1 6 4 . 3  m e q . / l ,  4 5 1 . 7  ppm) t han i n  t he  
c o n t r o l s  ( 1 5 9 . 8  m e q . / l ,  4 1 4 . 8  ppm) .  L i k e w i s e ,  serum and 
muscl e po t ass i um c o n t e n t s  were l o we r  i n t he  t r e a t e d  group  
( 7 . 1  m e q . / l ,  3 , 9 4 4 . 8  ppm) t han  i n  t he  c o n t r o l s  ( 8 . 0  m e q . / l ,  
3 , 9 6 8 . 2  ppm) .  However ,  none o f  t hese  v a l u e s  d i f f e r e d  s i g -  
ni  f i  c a n t l y .
A s i g n i f i c a n t  (P < . 0 5 )  p e r i o d  e f f e c t  was o b t a i n e d  
f o r  serum pot ass i um i n  t h i s  t r i a l  ( a p p e n d i x  t a b l e  2 8 ) .
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TABLE 5.  MEANS AND STANDARD ERRORS FOR SUBJECTIVE9 
AND OBJECTIVE QUALITY EVALUATIONS
Co nt r o l A 1 d a c t a z i  de
I tern Mean*3 S. E . C Mean S. E.
Wi sc . Q u a l . Sc o r e * 1 .2 ± 0 . 2 2 . 5 ± 0 . 2
Wat er  b i n d i n g  (% F^O l o s s ) 4 3 . 9 ±1 .2 43 . 1 ±1 .2
P r o t e i n  t u r b i d i t y  (% T) 9 3 . 8 ± 8 . 2 7 0 . 5 ± 8 . 2
* ( P  < . 0 5 )
a Wi scons i n  Pork Q u a l i t y  S t a n d a r d s :  1 = PSE,
3 = normal  .
c S t a n d a r d  d e v i a t i o n  o f  mean ( s t a n d a r d  e r r o r ) .
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TABLE 6 .  MEANS AND STANDARD ERRORS 
FOR SODIUM AND POTASSIUM
Co nt r o l A1 d a c t a z i  de
I tern Mean9 S. E . b Mean S. E.
Serum Na+ , m e q . / l 1 5 9 . 8 ± 5 . 0 1 6 4 . 3 ± 5 . 0
Serum K+ , m e q . / l 8 . 0 ± 0 . 5 7.1 ± 0 . 5
Muscl e  Na+ , ppm 4 1 4 . 8 ± 1 3 . 3 451 .7 ± 1 3 . 3
Muscl e  K+ , ppm 3 , 9 6 8 . 2 ± 6 6 . 6 3 , 9 4 4 . 8 ±66 .6
a n = 6
^ S t a n d a r d  d e v i a t i o n  o f  mean ( s t a n d a r d  e r r o r ) .
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D i s c u s s i o n  o f  T r i a l s
The p r o d u c t i o n  o f  PSE mu s c u l a t u r e  i n  T r i a l  1 w i t h  
t he  i n j e c t i o n  o f  a l d o s t e r o n e  and t he  p r e v e n t i o n  i n  T r i a l  3 
w i t h  A l d a c t a z i d e  ar e  i n agr eement  w i t h  work o f  Henry e t  a l .
( 1 9 5 8 ) ,  r e p o r t i n g  p i gs  w i t h  PSE m u s c u l a t u r e  had h y p e r p r o ­
d u c t i o n  o f  a l d o s t e r o n e .  The f a i l u r e  t o  r e p o r t  an i n c r e a s e  
i n  t he  Wi scons i n  Pork Q u a l i t y  S c o r e ,  and t he  smal l  a d v a n ­
t a ge  c i t e d  i n o b j e c t i v e  measures o f  q u a l i t y  f o r  t he  t r e a t ­
ment  i n T r i a l  2 ,  can p o s s i b l y  be a t t r i b u t e d  t o t he  f a c t  
t h a t  A l d a c t o n e  a l o n e  l a c k e d  t he  s y n e r g i s t i c  c a p a b i l i t i e s  
e x p r e s s e d  by A l d a c t a z i d e .
The o b j e c t i v e  measures o f  q u a l i t y ,  even t hough t hey  
were not  s t a t i s t i c a l l y  s i g n i f i c a n t ,  were i n accor d  w i t h  e x ­
p e c t e d  r e s u l t s .  A l d o s t e r o n e  dec r e a s e d  t he  w a t e r  b i n d i n g  
c a p a c i t y  o f  t he  1_. d o r s i  muscl e w h i l e  t he  b l o c k i n g  agent s  
i n c r e a s e d  t h i s  measur ement ,  c h a r a c t e r i s t i c s  whi ch have been 
shown t o be r e l a t e d  t o  PSE and normal  m u s c u l a t u r e ,  r e s p e c ­
t i v e l y  ( Wi s me r - Pe der sen  , 1 959 ; Wi s me r - Pe der sen  and B r i s k e y ,  
1961 ;  Be nda l l  and W i s m e r - P e d e r s e n , 1 9 6 2 ) .  P r o t e i n  t u r ­
b i d i t y  v a l u e s  a l s o  t ended t o s u b s t a n t i a t e  t he p r o d u c t i o n  o f  
PSE m u s c u l a t u r e  w i t h  a l d o s t e r o n e  and t he  p r e v e n t i o n  w i t h  a 
b l o c k i n g  a g e n t .  Th i s  p r oce dur e  i s  based on t he  f a c t  t h a t  
i n  e x u d a t i v e  meat  t he  s a r c o p l a s m i c  p r o t e i n s  have been d e ­
n a t u r e d ,  r e s u l t i n g  i n  a l o w e r  q u a n t i t y  o f  w a t e r  s o l u b l e  
p r o t e i n s  t han i n  normal  meat .  T h e r e f o r e ,  t he  p e r c e n t  
t r a n s m i s s i o n  w i l l  be h i g h e r  f o r  PSE m u s c u l a t u r e  t han f o r
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normal  musc l e .  Ac c or d i ng  to H a r t  ( 1 9 6 2 ) ,  t r a n s m i s s i o n  
v a l u e s  f o r  normal  meat  a r e  e x p e c t e d  to be 0-20% w h i l e  t hose  
f o r  PSE meat  a r e  between 80 - 100%.  Thi s  s t udy  r e v e a l e d  t h a t  
t hese  v a l u e s  were i n d i c a t i v e  o n l y  i f  ex t r emes  i n each c l a s ­
s i f i c a t i o n  were e n c o u n t e r e d .  However ,  t u r b i d i t y  v a l u e s  f o r  
i n t e r m e d i a t e  q u a l i t y  scor e  muscl e  d i d  not  a r r a y  i n a l i n e a r  
o r d e r .  Thi s  i s  i n  agr eement  w i t h  Ockerman and C a h i l l  ( 1 9 6 8 )  
who r e p o r t e d  t h a t  i f  a g i ven  p e r c e n t  t r a n s m i s s i o n  v a l u e  was 
used t o s e p a r a t e  a c c e p t a b l e  and u n a c c e p t a b l e  q u a l i t y ,  a 
l a r g e  p e r c e n t  o f  t he ca r c a s s e s  d i s q u a l i f i e d  by t h i s  p r o c e ­
dur e  a l s o  woul d be r a t e d  u n a c c e p t a b l e  by v i s u a l  means.  How­
e v e r ,  some c a r c a s s e s  r a t e d  u n a c c e p t a b l e  by v i s u a l  means 
would not  n e c e s s a r i l y  be r a t e d  u n a c c e p t a b l e  by t h i s  p r o c e ­
du r e .
No s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  were o b ­
t a i n e d  f o r  sodium and pot ass i um c o n t e n t s  o f  serum or  muscl e  
f o r  any o f  t he  t r i a l s .  Serum sodium v a l u e s  were h i g h e r  i n  
t he c o n t r o l s  i n T r i a l  1 and i n  t he  t r e a t e d  groups o f  T r i a l s  
2 and 3.  S i nce  a l d o s t e r o n e  i s  supposed t o  i n c r e a s e  sodium 
r e t e n t i o n ,  t h i s  was u n e x p e c t e d ,  but  i t  i s  i n  agr eement  w i t h  
serum v a l u e s  r e p o r t e d  by Henry et_ al_. (1 9 58 )  and plasma  
v a l u e s  r e p o r t e d  by Topel  ejt aj_. (1 967 ) .  The o c c u r r e n c e  o f  
l o we r  serum p o t a s s i um v a l u e s  f o r  t he  a l d o s t e r o n e  t r e a t m e n t  
of  T r i a l  1 a gr ee s  w i t h  Henry et_ al_. (1 9 58 )  and Topel  ejt al  . 
( 1 9 6 7 ) .  However ,  t he h i g h e r  v a l u e s  f o r  t he  c o n t r o l s  o f  
T r i a l s  2 and 3 a r e  c o n t r a d i c t o r y  t o t he  r e s u l t s  o f  t he
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above a u t h o r s .
Muscl e  sodium and p o t a s s i um v a l u e s  f o r  T r i a l s  1 and 
2 show smal l  d i f f e r e n c e s ,  but  a r e  i n agr eement  w i t h  r e s u l t s  
r e p o r t e d  by Henry et^ al_. (1 9 5 8 ) ,  and show t he  same t r e n d s  as 
da t a  r e p o r t e d  by Topel  e t  al_. (1 967 ) .  However ,  t hose  o f  
T r i a l  3 a r e  c o n t r a d i c t o r y  t o  t he  above r e p o r t s .
The r e s u l t s  o f  t h e s e  t r i a l s  w i t h  r e g a r d  t o t he po ­
t a s s i u m c o n t e n t  o f  muscl e f a i l e d  t o  s u p p o r t  t he  proposed  
r o l e  o f  a l d o s t e r o n e  i n  t he  e t i o l o g y  o f  PSE m u s c u l a t u r e .  
However ,  i t  shoul d  be k ep t  i n  mind t h a t  t he  p r oce dur es  used 
i n  t h i s  s t u d y  were meas ur i ng  t o t a l  p o t a s s i um i n  t h e  musc l e .  
No a t t e m p t s  were made t o  e s t i m a t e  i n t r a c e l l u l a r  or  e x t r a ­
c e l l u l a r  p o t a s s i um component s .  I t  i s  p o s s i b l e  t h a t  an a l ­
t e r a t i o n  i n  i n t r a c e l l u l a r  p o t a s s i um c o n c e n t r a t i o n  cou l d  
occ ur  whi ch was not  d e t e c t e d  w i t h  t he  p r e s e n t  t e c h n i q u e s  
e mp l o y e d .
F u r t h e r m o r e ,  a p o i n t  f o r  c o n s i d e r a t i o n  i s  t he  mag­
n i t u d e  o f  t he  d e c r e a s e  i n  p o t a s s i um c o n c e n t r a t i o n  n e c e s s a r y  
t o  i n a c t i v a t e  t he  p y r u v a t e  k i n a s e  r e a c t i o n  i n p o r c i n e  
musc l e .  I f  t h i s  was known,  i t  woul d g i v e  an i n d i c a t i o n  o f  
t he  sampl e s i z e  n e c e s s a r y  t o  d e t e c t  t h e s e  d i f f e r e n c e s .
P y r u v a t e  Ki nase  T r i a l
In v i ew o f  t he  f a c t  t h a t  t he  d i f f e r e n c e s  i n muscl e  
pot a s s i um c o n t e n t  d i d  not  s u p p o r t  t he  pr oposed r o l e  o f  a l ­
d o s t e r o n e  i n  t he  e t i o l o g y  o f  PSE m u s c u l a t u r e ,  i t  was o f
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i n t e r e s t  t o  obser ve  t he  p y r u v a t e  k i n a s e  a c t i v i t y  o f  p i g s .  
Four  Hampshi re p i gs  ( i n t e r m e d i a t e  i n  s u s c e p t i b i l i t y  to PSE 
m u s c u l a t u r e )  were s u b j e c t e d  t o t r e a t m e n t s  s i m i l a r  t o  T r i a l s  
1 and 3 ,  and t he p y r u v a t e  k i n a s e  a c t i v i t y  was measur ed.
None o f  t he p i gs  de v e l o ped  PSE m u s c u l a t u r e ,  a l l  hav i ng  a 
Wi scons i n  Pork Q u a l i t y  Score o f  3.  T ab l e  7 c o n t a i n s  t he  
a c t i v i t y  o f  p y r u v a t e  k i n a s e  f ound i n  t he  muscl e and l i v e r  
o f  t hese  p i g s .  The s p e c i f i c  a c t i v i t y  o f  t he  muscl e was 
g r e a t e r  f o r  t he a l d o s t e r o n e  t r e a t e d  ani mal  ( 5 , 1 5 8 . 3 )  t han  
f o r  t he a l d o s t e r o n e  c o n t r o l  ( 4 , 5 0 9 . 8 ) ,  w h i l e  t h a t  o f  t he  
A l d a c t a z i d e  c o n t r o l  ( 6 , 6 7 0 . 9 )  was g r e a t e r  t han t he  t r e a t e d  
( 4 , 2 4 0 . 6 ) .  The r e v e r s e  was t r u e  f o r  t he  a c t i v i t y  o f  t he  
l i v e r  enzyme,  2 8 9 . 9  vs .  3 4 8 . 7  and 3 6 4 . 3  vs .  5 3 3 . 1 ,  r e s p e c ­
t i v e l y .  Re s u l t s  f rom t hese  s t u d i e s  a r e  not  c o n c l u s i v e  and 
cannot  be e x t r a p o l a t e d  t o t he  p r e v i o u s  a n i ma l s  s i n c e  d i f ­
f e r e n c e s  i n  muscl e q u a l i t y  were not  c o n s i s t e n t  w i t h  o t h e r  
t r e a t m e n t s .  However ,  Kastenschmi  d t  et^ aj_. ( 1 9 6 8 )  r e p o r t e d  
t h a t  mass a c t i o n  r a t i o s  c a l c u l a t e d  f rom means o f  a p p r o ­
p r i a t e  i n t e r m e d i a t e s  a f f o r d e d  c o n s i d e r a t i o n  f o r  a c o n t r o l  
i n  pos t - mor t em g l y c o l y s i s  a t  t h e  p y r u v a t e  k i n a s e  s t e p .  
T h e r e f o r e ,  some i n d i c a t i o n  as t o t he  a c t i v i t y  o f  p y r u v a t e  
k i n a s e  i n pork muscl e i s  o f  v a l u e .
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TABLE 7.  PYRUVATE KINASE ACTI VI TY  
OF PORK MUSCLE AND LIVER
T r e a t me n t   S p e c i f i c  Ac t i  v i t y a ______
r e a t m e n t  Muscl e  L i v e r
A1 dos t e r one Co n t r o l 4 , 5 0 9 . 8 3 4 8 . 7
A1 do s t e r o n e T r e a t e d 5 , 1 5 8 . 3 2 8 9 . 9
A 1 d a c t a z i  de Co nt r o l 6 , 6 7 0 . 9 3 6 4 . 3
A 1 d a c t a z i  de T r e a t e d 4 , 2 4 0 . 6 533 . 1
ayM Pyru va t e / ml . / mi  n . /mg . P r o t e i n .
SUMMARY
A s t udy  was des i gn ed  to i n v e s t i g a t e  t h e  i n f l u e n c e  
o f  a l d o s t e r o n e  and a l d o s t e r o n e - b l o c k i n g  agent s  ( A l d a c t o n e  
and A l d a c t a z i d e )  on p o r c i n e  muscl e q u a l i t y ,  and t o o b t a i n  
some i n s i g h t  i n t o  t he  r o l e  o r  mode o f  a c t i o n  o f  a l d o s t e r o n e  
i n  t he  e t i o l o g y  o f  PSE m u s c u l a t u r e .  F ou r t e e n  p i gs  were  
used i n p r e l i m i n a r y  i n v e s t i g a t i o n s  t o  e s t a b l i s h  dosage  
l e v e l s  and e q u i l i b r a t i o n  p e r i o d s  f o r  t he  compounds used.  
F o l l o w i n g  t h i s ,  34 Pol and Chi na p i g s ,  a p p r o x i m a t e l y  95 k g . ,  
were d i v i d e d  i n t o  t h r e e  t r i a l s  o f  12 ,  10 and 12 pi gs  ea c h ,  
and t r e a t e d  w i t h  a l d o s t e r o n e ,  A l d a c t o n e  and A l d a c t a z i d e ,  
r e s p e c t i v e l y .  The p i gs  i n  t he l a t t e r  two t r i a l s  were  
s t r e s s e d  f o r  30 m i n u t e s .  An i mal s  were s l a u g h t e r e d ;  serum 
and muscl e sodium and pot ass i um sampl es were t a k e n ;  c a r ­
casses were c h i l l e d ;  and s u b j e c t i v e  and o b j e c t i v e  q u a l i t y  
e v a l u a t i o n s  were d e t e r m i n e d .
P y r u v a t e  k i n a s e  a c t i v i t y  o f  p o r c i n e  muscl e  and 
l i v e r  was o b t a i n e d  f rom f o u r  a n i m a l s .
Under  t he c o n d i t i o n s  o f  t h i s  e x p e r i m e n t ,  t he  f o l ­
l o wi ng  c o n c l u s i o n s  seem j u s t i f i a b l e :
1.  The i n t r a v e n o u s  i n j e c t i o n  o f  1 . 5  mg. o f  a l d o s ­
t e r o n e  r e s u l t e d  i n  a h i g h l y  s i g n i f i c a n t  (P < . 0 1 )  r e d u c t i o n  
i n  Wi scons i n  Pork Q u a l i t y  S c o r e ,  and a t r e n d  t owar d
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d ec r e ased  q u a l i t y  as measured by o b j e c t i v e  met hods.
2.  The o r a l  a d m i n i s t r a t i o n  o f  500 mg. o f  A l d a c t a ­
z i d e  caused a s i g n i f i c a n t  (P < . 0 5 )  i n c r e a s e  i n  Wi sconsi n  
Pork Q u a l i t y  Score and a d e c r e a s e  i n  p r o t e i n  t u r b i d i t y ,  
both i n d i c a t i n g  s u p e r i o r  muscl e q u a l i t y .
3.  The o r a l  a d m i n i s t r a t i o n  o f  250 mg. o f  A l d a c t o n e  
t ended  t o  i mprove muscl e q u a l i t y  as measured by o b j e c t i v e  
methods but  not  as measured by t he  s u b j e c t i v e  method.
4 .  Serum and muscl e sodium and pot ass i um c o n t e n t s  
were not  a f f e c t e d  s i g n i f i c a n t l y  by any o f  t he t r e a t m e n t s  
i mposed.  The d i f f e r e n c e s  o b t a i n e d  were smal l  and somewhat  
i nconsi  s t e n t .
5.  A l d o s t e r o n e  was p o s t u l a t e d  t o i n f l u e n c e  PSE 
c o n d i t i o n s  t h r ough  i t s  e f f e c t  on muscl e p o t a s s i u m,  i n a c t i ­
v a t i n g  p y r u v a t e  k i n a s e .  However ,  muscl e po t ass i um v a l u e s  
f a i l e d  t o s u b s t a n t i a t e  t h i s  p o s t u l a t i o n .  I t  was e n t i r e l y  
p o s s i b l e  t h a t  sampl i ng  methods f o r  po t ass i um were i n a d e ­
qua t e  t o  p r o p e r l y  e v a l u a t e  t h i s  t h e o r y .
RECOMMENDATIONS FOR FUTURE RESEARCH
Si nce  a l d o s t e r o n e  and a l d o s t e r o n e - b l o c k i n g  agent s  
were f ound to a f f e c t  PSE muscl e c o n d i t i o n s ,  f u r t h e r  s t udy  
i s  needed t o e l u c i d a t e  t he  e x a c t  mechanisms i n v o l v e d .
Areas o f  c o n s i d e r a b l e  i n t e r e s t  would be:
1.  The i n f l u e n c e  o f  a l d o s t e r o n e  on muscl e e l e c t r o -
1y t e s  .
2.  I mproved t e c h n i q u e s  f o r  s t u d y i n g  a l t e r a t i o n s  o f  
i n t r a c e l l u l a r  and e x t r a c e l l u l a r  e l e c t r o l y t e s  i n  musc l e .
3.  The i n f l u e n c e  o f  p y r u v a t e  k i n a s e  i sozymes on 
a n t e - mo r t e m and p o s t - mo r t e m g l y c o l y t i c  r a t e s  as r e l a t e d  to  
muscl e q u a l i t y .
4.  The i n f l u e n c e  o f  a l d o s t e r o n e  on t he  a c t i v i t y  o f  
c y c l i c  AMP and p h o s p h o r y l a s e  i n  v a r i o u s  t i s s u e s .
5.  The i n c o r p o r a t i o n  o f  r a d i o i s o t o p e s ,  i n v o l v i n g  
e l e c t r o l y t e s  and g l y c o l y t i c  i n t e r m e d i a t e s ,  t o  e l u c i d a t e  t he  
ba s i c  cause or  causes o f  PSE m u s c u l a t u r e .
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APPENDIX
TABLE 1.  SUBJECTIVE AND OBJECTIVE QUALITY EVALUATIONS
FOR INDIVIDUAL ANIMALS FOR TRIAL 1
Animal  
No. T r e a t m e n t
Wisconsin  
Q u a l i t y  Score
Water  . 
Bi n d i n g
P r o t e i n  
Tu r b i  di  t y
8-1 C o n t r o l 3 3 2 . 0 5 6 2 . 8
2-1 C o n t r o l 2 3 4 . 5 9 7 8 . 3
2-11 Co n t r o l 3 2 4 . 1 2 2 5 . 0
2 - 5 A1dos t er one 1 3 2 . 1 6 1 0 0 . 0
6 - 0 A1 dos t e r one 2 3 0 . 2 7 37 .0
8 - 8 A1 dos t e r one 1 .5 30 . 41 9 4 . 5
2 - 2 C o n t r o l 3 41 .35 2 . 0
9-1 C o n t r o l 3 3 8 . 3 4 3 . 0
7 . 4 C o n t r o l 3 3 6 . 7 6 4 . 5
7 - 8 A1 d os t e r o ne 2 4 5 . 1 0 7 . 5
7 - 3 A1 dos t e r one 2 4 2 . 7 0 2 . 3
7 - 7 A1 dos t e r one 2 4 2 . 9 6 2 . 5
a Wi scons i n  Pork Q u a l i t y  S t a n d a r d s :  1 = PSE,
3 =  n o rm a l .
^Expressed  as p e r c e n t  m o i s t u r e  l o s s .
c Expressed as p e r c e n t  t r a n s m i s s i o n .
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TABLE 2.  SUBJECTIVE AND OBJECTIVE QUALITY EVALUATIONS
FOR INDIVIDUAL ANIMALS FOR TRIAL 2
Animal  
No. T r e a t m e n t
Wi scons i n  
Q u a l i t y  Score
Water  b 
B i n d i n q
P r o t e i n  
T u r b i  di  t y
1 0 - 4 C o n t r o l 2 3 6 . 9 8 92 .5
1 1 - 5 C o n t r o l 3 38 .11 5 9 . 0
9 - 4 C o nt r o l 2 4 5 . 9 0 9 9 . 0
9 - 3 A l d a c t o n e 3 3 6 . 6 4 4 8 . 0
1 4 - 5 A1dactone 2 4 5 . 0 0 9 4 . 0
9 - 5 A l d a c t o n e 3 3 6 . 3 3 3 2 . 5
7 - 6 C o n t r o l 3 4 5 . 6 3 8 6 . 5
1 4 - 4 C o n t r o l 1 5 0 . 2 0 9 9 . 0
7-11 A1dactone 1 4 6 . 9 3 91 .0
7-1 A l d a c t o n e 1 .5 4 6 . 1 3 91 .5
a Wi scons i n  Pork Q u a l i t y  S t a n d a r d s :  1 = PSE,
3 = normal  .
Expressed as p e r c e n t  m o i s t u r e  l o s s .  
c Expressed as p e r c e n t  t r a n s m i s s i o n .
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TABLE 3.  SUBJECTIVE AND OBJECTIVE QUALITY EVALUATIONS
FOR INDIVIDUAL ANIMALS FOR TRIAL 3
Animal
No. T r e a t m e n t
Wiscons i n  
Q u a l i t y  Score
Water  . 
Bi ndi  nq
P r o t e i n  
Tu r b i  di  t y
1 - 4 C o n t r o l 1 4 7 . 8 9 9 8 . 0
7 - 7 C o n t r o l 1 4 5 . 6 4 9 2 . 3
1 - 5 C o n t r o l 1 4 3 . 4 9 8 9 . 0




O A 1 d a c t a z i  de 3 4 5 . 3 6 6 0 . 5
2 - 3 A 1 d a c t a z i  de 2 4 3 . 8 9 91 .5
3 - 7 C o n t r o l 1 3 9 . 9 9 9 5 . 0
1 - 4a C o n t r o l 2 4 6 . 8 9 9 3 . 0
1 - 6 C o n t r o l 1 3 9 . 4 5 9 5 . 3
1 - 3 A 1 d a c t a z i  de 1 .5 41 .64 9 2 . 0
15-1 A 1 d a c t a z i  de 3 4 4 . 0 0 81 .5
1 4 - 1 3 A 1 d a c t a z i  de 2 . 5 4 5 . 0 7 5 5 . 0
a Wi scons i n  Pork Q u a l i t y  S t a n d a r d s :  1 = PSE,
3 = norma 1.
^ Expressed  as p e r c e n t  m o i s t u r e  l o s s .
c Expressed as p e r c e n t  t r a n s m i s s i o n .
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TABLE 4 .  SERUM AND MUSCLE SODIUM AND POTASSIUM
FOR INDIVIDUAL ANIMALS FOR TRIAL 1
An i ma1 
No. T r e a t m e n t
Serum3 Muscl  e*3
Na + K+ Na + K+
8-1 Co n t r o l 1 55 4 . 5 0 4 0 4 . 6 2 3 , 9 9 6 . 5 6
2-1 C o n t r o l 154 5 . 5 0 4 2 3 . 6 8 4 , 0 8 4 . 3 8
2-11 C o n t r o l 155 4 . 9 0 4 1 4 . 4 0 4 , 3 6 5 . 4 8
2 - 5 A1 dos t e r one 157 5 . 2 0 4 8 4 . 4 6 4 , 3 3 5 . 3 5
6 - 0 A1 dos t e r one 159 4 . 6 0 4 2 3 . 4 2 4 , 0 6 9 . 7 7
8 - 8 A l d o s t e r o n e 151 5 . 4 0 3 9 8 . 6 4 3 , 8 0 9 . 9 2
2 - 2 C o n t r o l 158 6 . 7 0 4 3 7 . 7 4 4 , 4 8 4 . 7 6
9-1 Co n t r o l 159 6 . 7 0 3 9 4 . 6 5 4 , 4 8 4 . 5 7
7 - 4 C o nt r o l 166 7 . 0 0 5 2 4 . 8 3 4 , 6 1 1 . 0 9
7 - 8 A1 dos t e r one 162 6 . 8 0 4 7 2 . 4 2 4 , 5 9 1 . 7 3
7 - 3 A1 dos t e r one 155 5 . 4 0 4 7 3 . 7 2 4 , 2 4 0 . 9 6
7 - 7 A1dos t e r o n e 154 6 . 20 4 7 7 . 9 8 4 , 5 4 4 . 8 4
a Expressed as m e q . / l .  
^Expressed  as ppm.
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TABLE 5.  SERUM AND MUSCLE SODIUM AND POTASSIUM
FOR INDIVIDUAL ANIMALS FOR TRIAL 2
Animal
No. T r e a t m e n t
Serum3 Muscle*3
Na + K+ Na + K+
1 0 - 4 Co n t r o l 165 7 . 2 5 4 6 7 . 7 0 4 , 1 4 0 . 4 1
1 1 - 5 Co n t r o l 160 6 . 9 0 5 2 9 . 5 8 3 , 8 8 7 . 4 4
9 - 4 C o n t r o l 170 8 . 0 0 4 6 0 . 6 1 3 , 9 1 3 . 7 4
9 - 3 A1dactone 172 7 . 1 0 5 7 3 . 6 0 3 , 8 4 3 . 7 1
1 4 - 5 ° A1dactone 172 1 0 . 2 0 4 5 2 . 3 5 4 , 1 1 8 . 8 6
9 - 5 A1dactone 158 5 . 8 5 4 7 2 . 4 9 4 , 1 5 2 . 8 9
7 - 6 C o n t r o l 158 7 . 2 5 4 7 8 . 3 5 4 , 1 3 5 . 9 6
1 4 - 4 c C o nt r o l 168 1 2 . 7 0 5 0 5 . 6 0 4 , 3 8 3 . 3 9
7-11 A l d a c t o n e 166 8 . 4 0 4 7 3 . 5 6 4 , 2 0 9 . 3 1
7-1 A1dactone 175 8 . 6 5 4 1 7 . 9 7 4 , 4 7 5 . 7 2
a E x p r r;ssed as meq . / I  .
^Expressed as ppm.
c Stuck b e f o r e  t h e  end o f  30 min .  s t r e s s  p e r i o d  
because animal  was d y i n g .
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TABLE 6 .  SERUM AND MUSCLE SODIUM AND POTASSIUM
FOR INDIVIDUAL ANIMALS FOR TRIAL 3
Animal T r ea t me nt Serum3 Muscle*3No. Na + K+ Na + K+
1 - 4 ° C o nt r o l 164 9 . 8 5 4 0 2 . 4 0 4 , 0 5 1 . 6 9
1 O Co n t r o l 161 8 . 3 0 4 4 0 . 5 9 4 , 0 7 2 . 5 9
1 - 5 Co n t r o l 166 5 . 5 2 4 2 8 . 3 5 3 , 7 9 2 . 9 1
LOI
C
O A 1 d a c t a z i  de 158 8 . 3 5 4 7 6 . 5 2 4 , 2 5 2 . 7 9
3 - 4 A 1 d a c t a z i  de 166 1 0 . 0 0 4 2 3 . 0 0 3 , 8 7 8 . 6 1
2 - 3 A 1 d a c t a z i  de 149 5 . 70 4 5 8 . 8 6 4 , 0 8 3 . 8 9
3- 7 C o nt r o l 172 7 . 6 0 3 7 7 . 9 5 3 , 8 2 4 . 0 5
1 - 4 a c Co n t r o l 132 1 0 . 0 0 421 .58 4 , 0 3 8 . 0 8
1- 6 Co nt ro l 164 6 . 7 0 4 1 8 . 1 6 4 , 0 3 0 . 2 0
1 - 3 A 1 d a c t a z i  de 175 6 .85 412 .11 4 , 2 0 9 . 7 5
15-1 A 1 d a c t a z i  de 172 7 . 3 5 4 9 8 . 1 8 3 , 5 2 7 . 1 4
1 4 - 1 3 A 1 d a c t a z i  de 166 4 . 1 5 441 .63 3 , 7 1 6 . 8 1
because
a Expressed as meq.
^Expressed as ppm.
° S t u c k  b e f o r e  the  
animal  was d y i n g .
/ I  •
end o f 30 m  i n . s t r e s s  p e r i o d
TABLE 7.  TEMPERATURES AND pH VALUES OF INDIVIDUAL ANIMALS
AT VARIOUS INTERVALS POST-MORTEM FOR TRIAL 1
Animal  T r e a t m e n t  I t e m *  ____________________________ I n t e r v a l s  Post -Mor temb________________________
No. I r e a i m e n i  0 0.25 0.50 0.75 1 1.5 2 2.5 3 4 5 6 24
8-1 Co n t r o l  Ham
Loi n 
pH
2-1 Co n t r o l  Ham
Loi n 
pH
2-11 Co nt ro l  Ham
Loi n 
pH
2 - 5  A l d o s -  Ham
t e r o n e  Loin
pH
6 - 0  A l d o s -  Ham
t e r o n e  Loin
pH
8 - 8  A l d o s -  Ham
t e r o n e  Loin
pH
2 - 2  C o nt r o l  Ham
Loi n 
pH
39.0 39.0 39.0 39.0 38.5
40.0 40.0 39.5 38.0 36.0
6.40 6.00 5.95 5.80 5.75
41.0 41.0 41.0 40.0 39.0
41.0 40.0 39.5 37.0 35.5
6.05 5.90 5.90 5.80 5.75
39.0 39.0 40.0 39.0 37.2
37.0 36.0 36.0 33.0 30.6
6.60 6.55 6.40 6.20 6.05
41.0 41.0 41.0 40.5 40.0
40.0 39.5 38.0 36.0 34.0
5.85 5.85 5.75 5.70 5.50
41.0 40.5 41.0 41.0 40.0
40.0 40.0 39.0 38.0 35.0
6.65 6.50 6.30 6.10 5.95
41.0 42.0 42.0 41.0 50.0
41.0 40.0 39.0 36.0 33.6
5.80 5.80 5.70 5.80 5.75
40.0 39.9 40.0 39.5 39.0
39.1 38.0 37.0 35.0 33.0
6.35 6.50 6.35 6.30 5.85
37.5 33.9 32.0 30.0
35.5 30.4 28.0 26.0
5.70 5.80 5.80 5.80
38.0 34.0 32.0 30.0
33.5 28.0 26.0 24.0
5.80 5.80 5.75 5.80
36.3 33.6 31.5 30.0
28.0 25.8 23.0 22.0
5.65 5.75 5.70 5.65
39.0 35.5 34.0 31.0
30.0 25.6 24.0 26.0 
5.45 5.55 5.65 5.80
39.0 36.0 34.5 32.0
32.5 27.8 26.0 23.9 
5.90 5.80 5.85 5.90
37.4 36.0 33.5 32.0
30.0 28.0 26.0 25.0
5.75 5.70 5.70 5.70
37.0 35.5 33.5 31.0
29.0 26.0 23.0 20.5
6.00 6.00 5.70 5.80
27.0 24.0 22.0 9.0
23.0 20.0 18.0 8.0
5.70 5.75 5.75 5.95
27.0 24.0 22.0 8.5
21.0 18.5 17.0 7.5
5.80 5.90 5.75 5.90
26.0 22.0 20.5 9.0
19.0 17.0 16.0 7.4
5.75 5.65 5.60 5.95
28.0 25.0 22.0 7.5
19.0 16.5 15.0 6.8
5.80 5.80 5.85 6.00
28.5 25.0 22.5 7.8
20.5 18.0 17.0 7.0
5.85 5.90 5.85 6.00
28.4 26.0 24.0 11.5
22.0 20.2 18.6 10.0
5.80 5.70 5.70 6.10
27.5 24.0 21.0 5.9
17.0 14.4 13.0 4.0
5.80 5.89 5.55 5.60 w
TABLE 7 ( c o n t ' d . )  TEMPERATURES AND pH VALUES OF INDIVIDUAL ANIMALS
AT VARIOUS INTERVALS POST-MORTEM FOR TRIAL 1
Ani mal 
No. T r ea t me nt I t e m 3 I n t e r v a l s Post- -Mortem*3
0 0.25 0.50 0.75 1 1.5 2 2.5 3 4 5 6 24




















































































7 - 8 A1 dos-  
t e r o n e
Ham 









































7 - 3 A1dos-  











































7 - 7 A l d o s ­
t e r o n e
Ham 









































a Ham and l o i n  v a l u e s  a r e  t e m p e r a t u r e ,  expre ssed  as °C.  pH v a l u e s  a r e  f rom the l o i n .  
^Expressed in  h r s .  a f t e r  the  car cass  e n t e r e d  the  c o o l e r .
TABLE 8 .  TEMPERATURES AND pH VALUES OF INDIVIDUAL ANIMALS
AT VARIOUS INTERVALS POST-MORTEM FOR TRIAL 2
Animal T r ea t me nt I tema I n t e r v a l s  P o s t - M o r t em bNo. 0 0.25 0.50 0.75 1 1.5 2 2.5 3 4 5 6 24






























































































































9 - 3 A! dac tone Ham 







































































































































































TABLE 8 ( c o n t ' d . ) .  TEMPERATURES AND pH VALUES OF INDIVIDUAL ANIMALS
AT VARIOUS INTERVALS POST-MORTEM FOR TRIAL 2
Animal Tr e a t me nt I tema I n t e r v a l s Post - Mor t em bNo. 0 0.25 0.50 0.75 1 1.5 2 2.5 3 4 5 6 24




















































































7-1 A1dactone Ham 









































a Ham and l o i n  v a l ue s  a r e  t e m p e r a t u r e ,  e xp re ssed  as °C.  pH v a l u e s  a r e  f rom t he  l o i n .  
^Expressed in  h r s .  a f t e r  the  ca r c as s  e n t e r e d  the  c o o l e r .
CD
VO
TABLE 9.  TEMPERATURES AND pH VALUES OF T NDIVI  DUAL ANIMALS
AT VARIOUS INTERVALS POST-MORTEM - jR TRIAL 3
Animal  
No. T r e a t m e n t  I t e m a
I n t e r v a l s  Post -Mor temb
0 0.25 0.50 0.75 1 1.5 2.5 24
1 - 4  C o nt r o l
















44.0 43.8 43.8 43.0
42.0 38.0 37.0 33.0 

















































1 - 5  Co n t r o l
3 - 6  A l d a c t a -  























39.0 36.0 33.0 
6.05 6.00 6.00
42.0 40.0 38.0
31.0 27.0 23.0 
6.00 5.90 5.90
42.0 39.0 36.0 























3 - 4  A l d a c t a -  
































14.0 6.0  
5.95 5.95
2 - 3  A l d a c t a -  
z i  de



































































TABLE 9 ( c o n t ' d . ) .  TEMPERATURES AND pH VALUES OF INDIVIDUAL ANIMALS
AT VARIOUS INTERVALS POST-MORTEM FOR TRIAL 3
Animal T r ea t me nt I t e m 9 I n t e r v a l s P o s t - Mortem*3No. 0 0.25 0.50 0.75 1 1.5 2 2.5 3 4 5 6 24































1 - 6 Co n t r o l Ham 





























1 - 3 A1 d a c t a -  




































15-1 A 1 d a c t a -  































1 4 - 13 A 1 d a c t a -  































a Ham and l o i n  v a l u e s  a r e  t e m p e r a t u r e ,  exp re ssed  as °C.  pH v a l u e s  a r e  f rom the  l o i n .  
^Expressed i n  h r s .  a f t e r  the  ca r c as s  e n t e r e d  the c o o l e r .
c Some pH v a l ue s  not  o b t a i n e d  due to mechanica l  d i f f i c u l t i e s .
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TABLE 10.  ANALYSIS OF VARIANCE FOR WISCONSIN
QUALITY SCORE FOR TRIAL 1
Source d . f . Mean Squares
Blocks 1 0 . 5 2
Per i  ods 2 0 . 0 2
T r e a t m e n t s 1 3 . 5 2 * *
P x T 2 0 . 2 7
E r r o r 5 0 . 1 2
* * ( P  < .01 )





Source d . f . Mean Squares
Blocks 1 3 3 7 . 1 9 * *
P e r i o ds 2 1 7 . 8 2
T r e a t m e nt s 1 2 2 . 3 9
P x T 2 1 0 . 1 7
E r r o r 5 6 . 5 4
* * ( p  < .01 )
TABLE 12. ANALYSIS OF VARIANCE FOR 
FOR TRIAL 1
PROTEIN TURBIDITY
Source d . f . Mean Squares
Blocks 1 1 1 , 7 6 8 . 8 0 * *
P e r i  ods 2 2 0 0 . 2 2
T r e a t m en t s 1 3 8 7 . 6 0
P x T 2 8 2 4 . 1 4
E r r o r 5 4 4 7 . 3 7
* * ( P  < .01 )
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TABLE 13. ANALYSIS OF VARIANCE 
FOR TRIAL 1
FOR SERUM SODIUM
Source d . f . Mean Squares
Blocks 1 4 4 . 0 8
P e r i o ds 2 2 . 5 8
T r e a t me nt s 1 6 . 7 5
P x T 2 3 3 . 2 5
E r r o r 5 11 . 68
TABLE 14. ANALYSIS OF VARIANCE 
FOR TRIAL 1
FOR SERUM POTASSIUM
Source d . f . Mean Squares
Blocks 1 6 . 3 1 * *
P e r i  ods 2 0 . 1 2
T r e a t m e n t s 1 0 . 2 4
P x T 2 0 . 5 8
E r r o r 5 0 . 1 9
* * ( P  < .01 )
TABLE 15.  ANALYSIS OF VARIANCE FOR MUSCLE SODIUM
FOR TRIAL 1
Source d . f . Mean Squares
B1ocks 1 4 , 4 8 9 . 9 7
P e r i  ods 2 7 2 3 . 7 3
T r e a t m e n t s 1 1 , 4 2 3 . 9 8
P x T 2 2 , 1 9 3 . 7 4
E r r o r 5 1 , 4 1 2 . 4 4
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TABLE 16. ANALYSIS OF VARIANCE FOR 
FOR TRIAL 1
MUSCLE POTASSIUM
Source d . f . Mean Squares
B1ocks 1 4 3 9 , 4 8 8 . 8 6 * *
P e r i o ds 2 2 0 , 3 9 4 . 6 8
T r e a t m e n t s 1 1 5 , 7 1 5 . 8 7
P x T 2 7 3 , 6 4 5 . 4 7
E r r o r 5 21 , 4 9 8 . 2 0
* * ( P  < .01 )
TABLE 17 .  LEAST-SQUARES ANALYSIS OF VARIANCE FOR 
WISCONSIN QUALITY SCORE FOR TRIAL 2
Source d . f . Mean Squares
Blocks 1 1 . 5 3
P er iods 2 0 . 1 4
T r e a t m e n t s 1 0 . 0 2
P x T 2 0 . 3 9





ANALYSIS OF VARIANCE 
FOR TRIAL 2
Source d . f . Mean Squares
B1ocks 1 1 2 9 . 2 8 *
P e r i  ods 2 1 3 . 4 8
T r e a t m en t s 1 1 4 . 7 4
P x T 2 2 2 . 3 3
E r r o r 3 11 . 60
* ( P  < . 0 5 )
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TABLE 19.  LEAST-SQUARES ANALYSIS OF VARIANCE
FOR PROTEIN TURBIDITY FOR TRIAL 2
Source d . f . Mean Squares
B1ocks 1 6 9 3 . 7 8
P e r i  ods 2 7 9 . 4 0
Tr e a t m e n t s 1 1 , 3 2 3 . 1 4
P x T 2 1 , 0 8 8 . 0 4
E r r o r 3 350 .61
TABLE 20 .  LEAST-SQUARES 
FOR SERUM SODIUM
ANALYSIS OF VARIANCE 
FOR TRIAL 2
Source d . f Mean Squares
B1ocks 1 0 . 5 0
P e r i  ods 2 1 9 . 2 9
T r e a t m e n t s 1 6 . 2 5
P x T 2 8 5 . 0 5
E r r o r 3 2 6 . 1 7
TABLE 2 1 .  LEAST-SQUARES ANALYSIS OF VARIANCE 
FOR SERUM POTASSIUM FOR TRIAL 2
Source d . f . Mean Squares
B1ocks 1 3 . 8 5
P e r i  ods 2 5 . 0 5
T r e a t m e n t s 1 1 .02
P x T 2 1 . 1 7
E r r o r 3 5 . 0 0
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TABLE 22 .  LEAST-SQUARES ANALYSIS OF VARIANCE
FOR MUSCLE SODIUM FOR TRIAL 2
Source d . f . Mean Squares
B1ocks 1 2 , 7 2 8 . 7 6
P e r i  ods 2 1 , 5 0 8 . 2 5
T r e a t m e n t s 1 9 9 . 9 5
P x T 2 4 , 5 7 6 . 0 2
E r r o r 3 1 , 0 7 0 . 1 6
TABLE 23 .  
FOR
LEAST-SQUARES ANALYSIS OF VARIANCE 
MUSCLE POTASSIUM FOR TRIAL 2
Source d . f . Mean Squares
B1ocks 1 1 8 4 , 2 1 2 . 3 6
P e r i  ods 2 1 8 , 8 0 7 . 4 8
T r e a t m en t s 1 2 0 , 9 3 0 . 8 6
P x T 2 2 7 , 8 7 0 . 8 8
E r r o r 3 2 3 , 0 9 5 . 6 5
TABLE 24 . ANALYSIS OF VARIANCE FOR 
FOR TRIAL 3
WISCONSIN QUALITY
Source d . f . Mean Squares
Blocks 1 0 . 0 0
P e r i  ods 2 0 . 5 2
T r e a t m e n t s 1 5 . 3 3 *
P x T 2 0 . 0 2
E r r o r 5 0 . 3 5
* ( P  < . 0 5 )
7 7
TABLE 25 . ANALYSIS OF VARIANCE 
FOR TRIAL 3
FOR WATER BINDING
Source d . f . Mean Squares
B1ocks 1 5.55
Peri ods 2 12.18
Treatments 1 1 .66
P x T 2 11 .64
Error 5 7.98
TABLE 26. ANALYSIS OF VARIANCE FOR PROTEIN TURBIDITY 
FOR TRIAL 3
Source d . f . Mean Squares
B1ocks 1 120.33
Periods 2 0.96
Treatments 1 1 ,624.01
P x T 2 28.74
Error 5 403.20
TABLE 27. ANALYSIS OF VARIANCE 
FOR TRIAL 3
FOR SERUM SODIUM

















TABLE 28 .  ANALYSIS OF VARIANCE 
FOR TRIAL 3
FOR SERUM POTASSIUM
Source d . f . Mean Squares
Blocks 1 2 . 1 4
P e r i  ods 2 1 2 . 7 2 *
T r e a t m e n t s 1 2 . 5 8
P x T 2 0 . 1 6
E r r o r 5 1 . 67
* ( P  < . 0 5 )
TABLE 29 . ANALYSIS OF VARIANCE 
FOR TRIAL 3
FOR MUSCLE SODIUM
Source d . f . Mean Squares
B1ocks 1 3 0 1 . 1 0
P e r i  ods 2 8 5 3 . 7 0
T r e a t m e n t s 1 4 , 0 8 0 . 0 3
P x T 2 2 2 5 . 0 6
E r r o r 5 1 , 0 5 5 . 8 4




Source d . f . Mean Squares
Blocks 1 5 1 , 5 4 1 . 9 7
P e r i  ods 2 4 9 , 8 9 3 . 9 1
T r e a t m e n t s 1 1 , 6 4 5 . 7 2
P x T 2 1 0 4 , 3 9 5 . 7 2
E r r o r 5 2 6 , 6 3 6 . 4 8
VITA
Ferdinand Ludvic Passbach, J r . ,  was born in Natchez,  
Miss iss ipp i ,  November 21, 1941, and received his elementary 
education at  Cathedral Elementary School. He attended 
Cathedral High School, Natchez, M iss iss ipp i ,  and graduated 
i n May, 1 959 .
In September, 1959, he enrol led at  Loyola Univer­
s i t y ,  New Orleans,  Louisiana,  where he majored in biology  
un t i l  May, 1960. The fol lowing September, he enrol led at  
Mississippi  State Un ive rs i ty ,  where he received the degree 
of Bachelor of Science in Agr icul ture  in May, 1963.
From September, 1963, u n t i l  August, 1965, he a t ­
tended Mississippi  State Un iversi ty  as a Graduate Assistant
in the Animal Husbandry Department. He was awarded the de­
gree of  Master of Science in Agr icul ture  in August, 1965.
In September, 1965, he accepted a posi t ion as Asso­
c ia te  in the Department of Animal Science at  Louisiana 
State Univers i ty  and began working toward his doctorate.
Two years l a t e r  he rel inquished th is  posi t ion for  one as a 
Graduate Assistant  so tha t  he could more a c t i v e l y  pursue
his degree. Since tha t  time he has been engaged in f u l f i l l ­
ing the requirements for  a Doctor of Philosophy in the De­
partment of Animal Science with a minor in biochemistry.
79
EX A M IN A TIO N  A N D  T H E S IS  R E PO R T
Candidate: Ferdinand Ludvic Passbach, Jr.
Major Field: Animal Science
Title of Thesis: Influence of Aldosterone on the Quality of Porcine Muscle.
Approved:
Major Professor and Chairman
Dean of the Graduate School
EXAMINING COMMITTEE:
f t  .
Date of Examination:
July l t 1969
